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Description 

FIELD OF THE INVENTION 

[0001] The present invention relates to an optical s 
disk and an optical disk recording/reproduction device. 
Specifically, the present invention relates to an optical 
disk in which sector address information pit arrays are 
disposed between land tracks and groove tracks in a 
wobbling manner, and an optical disk recording/repro- 10 
duction device for such an optical disk. 

PRIOR ART 

[0002] Optical disks have excellent removabil- is 
ity /portability and random access performance and 
therefore have been acquiring a broader range of appli- 
cations in various information equipment fields, e.g., 
personal computers. As a result, there has been an 
increasing demand for increasing the recording capaci- 20 
tance of optical disks. Rewritable optical disks require 
sector-by-sector management of recording and repro- 
duction of data. Therefore, in the production of such 
disks, address information for each sector is often 
formed in the form of pits while guide grooves are 25 
formed for tracking control purposes. In currently preva- 
lent rewritable optical disks, concave and convex tracks 
of 1 - 1 .6 fim (each width accounting for about 50%) are 
formed in a spiral shape on a disk substrata A thin film 
composed of a recording material (e.g., Ge, Sb, arid Te 30 
in the case of phase-change type optical disks) is 
formed on the surface of the tracks by methods such as 
sputtering. The disk substrate is mass-duplicated in the 
form of substrates of polycarbonate, etc. by using a 
stamper which is formed from a master disk in which 35 
concave grooves and pits for sector addresses and the 
like are cut by radiating a light beam. For optical disks 
having the above configuration, a light beam is radiated 
on either a concave track or a convex track with a prede- 
termined recording power so as to form marks on the 40 
recording film; thereby recording information, and a light 
beam is radiated on either a concave track or a convex 
track with a predetermined reproduction power so as to 
detect light reflected from the recording film, thereby 
reproducing information. 45 
[0003] In recent years, the capacity of information 
data dealt with in various fields has further increased, 
so that optical disks are also desired to have increased 
capacity. Although it is possible to increase the record- 
ing density by narrowing the width of each track (herein- so 
after referred to as the "track pitch"), it is necessary to 
reduce the track pitch to 1/2 of the conventional track 
pitch in order to realize a recording density twice as high 
as the conventional recording density. However, any 
production method would have a large difficulty in form- 55 
ing a stamper having convex and concave tracks with a 
stable width which is . a half of the track pitch and to 
duplicate such a disk. On the other hand, there has 



been proposed a method for increasing the recording 
density by recording/reproducing information on both 
the concave tracks and convex tracks. According to this 
method, a recording density twice as high as the con- 
ventional recording density can be realized without 
changing the width of the concave and convex tracks. 
[0004] In the case of optical disks in which informa- 
tion is recorded on both convex and concave tracks, 
providing sector addresses for identifying sectors sepa- 
rately . for each track would require forming two 
addresses or concave tracks at the same time, which 
would require the use of two or more laser beams and 
therefore a complex apparatus. Therefore, an intermedi- 
ate address method has been proposed in which 
addresses are formed so as to be on both a concave 
track and a convex track of the optical disk (Japanese 
Laid-Open Patent Publication No. 6-176404). According 
to this method, each address on the disk is provided so 
as to be centered around a boundary line between a 
convex track and a concave track, with a width substan- 
tially equal to that of the concave track, so that the con- 
cave track and the convex track share the same 
address. As a result of this, cutting of the master disk 
can be facilitated. In this case, however, two tracks are 
present for the same address when viewed from the 
recording/reproduction device, and therefore it is neces- 
sary to clearly distinguish between them somehow. 
[0005] Hereinafter, a conventional optical disk and 
a conventional optical disk recording/reproduction 
device based on the above-mentioned intermediate 
address method will be described with reference to the 
figures. 

[0006] Figure 38 is a schematic diagram showing a 
conventional optical disk having a sector structure. In 
Figure 38, 200 denotes a disk; 201 denotes a track; 202 
denotes a sector; 203 denotes a sector address region; 
and 204 denotes a datta region. Figure 39 is a magnified 
view of a sector address region and a schematic dia- 
gram showing a conventional intermediate address. In 
Figure 39. 206 denotes address pits; 207 denotes 
recording marks; 208 denotes a groove track; 209 
denotes a land track; and 210 denotes a light spot 
[0007] Herein, the groove track 208 and the land 
track 209 have the same track pitch Tp. Each address 
pit 206 is disposed so that the center thereof is shifted 
by Tp/2 along the radius direction of the disk from the 
center of the groove track 208. 

[0008] Figure 40 is a block diagram showing the 
conventional tracking control and the signal processing 
of reading signals on an optical disk. 
[0009] Reference numeral 200 denotes a disk; 201 
denotes a track; 210 denotes a light spot; and 211 
denotes a disk motor tor rotating the disk 200. Refer- 
ence numeral 212 denotes an optical head for optically 
reproducing signals on the disk 200. The optical head 
212 is composed of a laser diode 213, a collimate lens 
214, an object lens 21 5, a half mirror 216, a photosensi- 
tive section 217, and an actuator 218. Reference 
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numeral 220 denotes a tracking error signal detection 
section for detecting a tracking error signal indicating 
the amount of dislocation between the light spot 210 
and the track 201 along the radius direction. The track- 
ing error signal detection section 220 is composed of a 
differential circuit 221 and a LPF (Low Pass Filter) 222. 
Reference numeral 223 denotes a phase compensation 
section for generating a drive signal for driving the opti- 
cal head from a tracking error signal; 224 denotes a 
head driving section for driving the actuator 218 in the 
optical head 212 in accordance with the drive signal; 
225 denotes an addition circuit for signals from the pho- 
tosensitive section 217; 226 denotes a waveform equiv- 
alent section for preventing interference between signs 
of a reproduced signal; 227 is a data slice section for 
digitalizing the reproduced signal at a predetermined 
slice level; 228 denotes a PLL (Phase Locked Loop) for 
generating a clock which is in synchronization with the 
digitalized signal; 229 is an AM detection section for 
detecting AMs (Address Marks); 230 is a demodulator 
for demodulating the reproduced signal; 231 denotes a 
switcher for separating the demodulated signal into data 
and an address; 232 is a CRC (Cyclic Redundancy 
Check) determination section for determining errors in 
the address signal; 233 is an error correction section for 
correcting errors in the data signal; 234 denotes an 
address reproduction section composed of elements 
225 to 232; and CRC is an error detection code which is 
generated from an address number and an ID number. 
10010] First, positioning control is performed along 
the focusing direction of the light spot 210, but the 
description of general focusing control is omitted. 
[0011] Hereinafter, the tracking control operation 
will be described. Laser light radiated from the semicon- 
ductor laser diode 213 is collimated by the collimate 
lens 214. and is converged on the disk 200 via the 
object lens 215. The laser light reflected from the disk 
200 returns to photosensitive sections 217a and 217b 
via the half mirror 216, whereby the distribution of light 
amount is detected as an electric signal, which is deter- 
mined by the relative positions of the light spot 21 0 and 
the track 201 on the disk. In the case of using the two- 
divided photosensitive sections 217a and 217b, a track- 
ing error signal is detected by detecting a difference 
between the photosensitive sections 217a and 217b by 
means of the differential circuit 221 and extracting a 
low-frequency region of the differential signal by means 
of the LPF 222. In order to ensure that the light spot 21 0 
follows the track 201, a drive signal is generated in the 
phase compensation section 223 such that the tracking 
error signal becomes 0 (i.e., the photosensitive sections 
217a and 217b have the same light amount distribu- 
tion), and the actuator 218 is moved by the head driving 
section 224 in accordance with the drive signal, thereby 
controlling the position of the object lens 215. 
[0012] On the other hand, when the light spot 210 
follows the track 201, the amount of reflected light 
reduces at the recording marks 207 and the address 



pits 206 on the track owing to interference of light, 
thereby lowering the output of the photosensitive sec- 
tion 217, whereas the amount of reflected light 
increases where pits do not exist, thereby increasing the 

5 output of the photosensitive section 217. The total light 
amount of the output of the photosensitive section cor- 
responding to the recording mark 207 and address pits 
206 are derived by the addition circuit 225, led through 
the waveform equivalent section 226, and digitalized at 

10 a predetermined slice level at the data slice section 227, 
i.e: ( converted into a signal sequence of *0" and "1". 
Data and a read clock are extracted from this digitalized 
signal by the PLL 228. The demodulator 230 demodu- 
lates the recorded data which has been modulated, and 

75 converts it into a data format which allows external 
processing. If the demodulated data is a signal in the 
data region, the errors in the data are corrected in the 
error correction section 233, whereby a data signal is 
obtained. On the other hand, if the AM detection section 

20 229 detects an AM signal for identifying the address 
portion in a signal sequence that is constantly output 
from the PLL 228. the switcher 231 is switched so that 
the demodulated data is processed as an address sig- 
nal. The CRC determination section 232 determines 

25 whether or not the address signal which has been read 
includes any errors; if no error is included, the address 
signal is output as address data. 
[0013] Figure 41 shows the states of a reproduced 
signal (RF signal) and a tracking error signal (TE signal) 

30 when the . light spot 210 passes the sector address 
region 203 in the above-described configuration. 
Although the light spot 21 0 is located in the center of the 
track in the data region 204, a drastic dislocation occurs 
between the light spot 210 and the address pits 206 

35 immediately after the light spot 210 enters the sector 
address region 203, thereby greatly fluctuating the level 
of the TE signal. The light spot 21 0 cannot rapidly follow 
the address pits 206 but gradually comes closer to the 
address pits 206, as indicated by the broken line. How- 

40 ever, since the sector address region 203 is short, the 
data region 205, which is a grooved region, is reached 
before the light spot 210 manages to completely follow 
the address pits 206, so that a tracking control is per- 
formed so that the off-tracking Xadr state is eliminated 

45 in the grooved region. Moreover, since a portion of the 
light spot 210 is on the address pits 206, an RF signal 
as shown in Figure 41 is obtained. The RF signal ampli- 
tude Aadr varies in accordance with the distance 
between the fight spot 210 and the address pits 206. 

so Specifically, Aadr decreases as the distance becomes 
larger, and increases as the distance becomes smaller. 
[0014] However, in accordance with the sector 
address having the configuration shown in Figure 39, 
the distance between the light spot and the address pits 

55 may also vary in the sector address region in the case 
where the center of the light spot is dislocated from the 
center of the track in the data region. As a result, there 
is a problem in that, although the amplitude of the repro- 
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duced signal in the address pit region would increase if 
the light spot shifted closer to the address pits, the 
amplitude of the reproduced signal in the address pit 
region would decrease if the light spot shifted away from 
the address pits, thereby resulting in an insufficient 5 
reading of the address. 

[0015] There is also a problem in that, since the 
light spot is dislocated from the address pits in the sec- 
tor address region, a targe fluctuation in level, which 
does not indicate the actual track offset amount, occurs 10 
in the tracking error signal. Since the tracking control is 
performed by employing such a tracking error signal, a 
tracking offset occurs after the fight spot passes the 
sector address section. 

[0016] There is also a problem in that, since the 15 
same address pits are allocated to a land track and its 
adjoining groove track, it is impossible to identify 
whether or not a track which is currently being followed 
is a land track or a groove track. 

[0017] In view of the above-mentioned problems, 20 
the present invention has an objective of providing an 
optical disk having a novel address pit arrangement in 
sector address sections such that insufficient reading of 
address signals due to tracking offset is reduced and 
the tracking 1 offset after passing a sector address is 25 
reduced, the optical disk further enabling identification 
of land tracks and groove tracks, and an optical disk 
recording/reproduction device for such an optical disk. 

DISCLOSURE OF THE INVENTION 30 

[0018] An optical disk according to the present 
invention is defined in present claim 1. , 
[001 9] In accordance with the , above-mentioned 
constitution, sector addresses having address blocks 35 
which are disposed so as to wobble with respect to the 
center of each track along the radius direction are pro- 
vided. As a result, insufficient reading of address sig- 
nals due to tracking offset can be reduced and the 
tracking offset after passing a sector address can be 40 
reduced. 

[0020] Moreover, it is possible to identify a currently 
reproduced track to be either a land track or a groove 
track. 

[0021] Furthermore, it is possible to detect an off- 45 
track signal indicating the actual tracking offset amount 
between the light spot and a track based on a difference 
between reflected light amount signals or tracking error 
signals obtained at address blocks wobbling between 
an inner track and an outer track. It becomes possible to so 
accurately follow tracks by correcting the tracking error 
signal using this off -track signal. 

BRIEF DESCRIPTION OF THE DRAWINGS 

55 

[0022] 

Figure 1 is a schematic view showing an optical 



disk according to Example 1 of the present inven- 
tion. 

Figure 2 is a diagram showing the location of 
address blocks in an optical disk according to 
Example 1 of the present invention. 

Figure 3 is a block diagram showing an optical disk 
recording/reproduction device according to an 
example of the present invention. 

Figure 4 is a configuration diagram showing a track 
identification circuit employed in the optical disk 
recording/reproduction device according to the 
present invention. 

Figure 5 is a schematic view showing an optical 
disk according to Example 2 of the present inven- 
tion. 

Figure 6 is a diagram descrtoing the format of sec- 
tor addresses in an optical disk according to Exam- 
ple 2 of the present invention. f ■ 1 

t Figure 7A is a diagram showing the configuration of 
sector address regions. 

Figure 7B is a diagram describing a RF signal and 
a TE signal in a sector address region. 

v. 

Figures 8A and 8B are diagrams describing a track- 
ing offset of a light spot and a RF signal. 

Figures 9A and 9B are diagrams showing the loca- 
tion of address blocks in an optical disk according 
to another example of the present invention. 

Figures 10A and 10B are diagrams showing the 
location of address blocks in an optical disk accord- 
ing to another example of the present invention. 

Figure 11 is a diagram showing the location of 
address blocks in an optical disk according to still 
another example of the present invention. 

Figure 12 is a diagram showing the location of 
address blocks in an optical disk according to still 
another example of the present invention. 

Figure 13 is a block diagram showing an optical 
disk recording/reproduction device according to an 
example of the present invention. 

Figure 14 is a diagram showing the location of 
address blocks in an optical disk according to still 
another example of the present invention. 

Figure 15 is a diagram describing the operation of 
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an address correction section. 

Figure 16 is a block diagram showing an optical 
disk recording/reproduction device according to 
another example of the present invention. s 

Figure 17A is a block diagram . showing a 
land/groove identification section. 

Figure 17B is a block diagram showing another w 
land/groove identification section. 

Figure 18 is a block diagram showing an optical 
disk recording/reproduction device according to 
another example of the present invention. 75 

Figure 1 9 is a diagram showing changes in the TE 
signal in response to off-tracking. 

Figure 20 is a timing diagram of a timing generation 20 
section. 

Figure 21 is a block diagram showing the location of 
address blocks in an optical disk according to 
another example of the present invention. 25 

Figure 22 is a diagram showing changes in an AS 
signal in response to off-tracking. 

Figure 23 is a diagram showing the location of 30 
address blocks in an optical disk according to still 
another example of the present invention. 

Figure 24A is a diagram showing two address 
blocks which should be formed. 35 

Figure 24B is a diagram showing two address 
blocks which are formed in actuality. 

Figure 25A is a diagram showing a case where pit 40 
data of one of two adjoining address blocks over- 
laps with the other address block. 

Figure 25B is a diagram showing a case where pit 
data of one of two adjoining address blocks does 45 
not overlap with the other address block. 

Figure 26A is a diagram showing the location of 
address blocks in an optical disk according to still 
another example of the present invention. Figure so 
26B is a diagram showing the location of data 
within those address blocks. 

Figure 27 is a diagram showing the location of 
address blocks in an optical disk according to still 55 
another example of the present invention. 

Figure 28 is a block diagram showing an optical 



disk recording/reproduction device according to still 
another example of the present invention. 

Figure 29 is a diagram showing the configuration of 
a track identification mark reproduction circuit 

Figure 30 is a diagram showing the location of 
address blocks in an optical disk according to still 
another example of the present invention. 

Figure 31 is a block diagram showing an optical 
disk recording/reproduction device according to still 
another example of the present invention. 

Figure 32 is a diagram showing the configuration of 
a track identification mark reproduction circuit 
employed in the optical disk recording/reproduction 
device according to the present invention. 

Figure 33 is a diagram showing the configuration of 
a track identification circuit employed in the optical 
disk recording/reproduction device according to the 
present invention. 

Figure 34 is a diagram showing the location of 
address blocks in an optical disk according to still 
another example of the present invention. 

Figure 35 is a block diagram showing an optical 
disk recording/reproduction device according to still 
another example of the present invention. 

Figure 36 is a diagram showing the configuration of 
a track polarity determination circuit employed in 
the optical disk recording/reproduction device 
according to the present invention. 

Figure 37 is a diagram showing the configuration of 
a track selection signal correction circuit employed 
in the optical disk recording/reproduction device 
according to the present invention. 

Figure 38 is a diagram showing the track structure 
of a conventional optical disk. 

Figure 39 is a schematic diagram showing a sector 
address in a conventional optical disk. 

Figure 40 is a block diagram showing a conven- 
tional optical disk recording/reproduction device. 

Figure 41 is a diagram describing a RF signal and 
TE signal in a conventional example. 

BEST MOPES FOR CARRYING OUT THE INVEN- 
TION 

[0023] Hereinafter, examples of the present inven- 
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tion will be described with reference to the figures. 
(Example 1) 

[0024] Figure 1 shows the outlook of an optical disk 
401 according to Example 1 of the present invention. 
Two spiral-shape tracks 404 are provided on the optical 
disk 401 : a convex track (i.e., land track) 402 and a con- 
cave track (i.e.. groove track) 403. 
[0025] The recording and/or reproduction of infor- 
mation is conducted for both tracks 402 and 403. One 
round of each track is divided into one or more address 
regions 405 and one or more data regions 406. In the 
case where one round of each track is divided into a plu- 
rality of sectors, one address region 405 and one data 
region 406 are assigned to each sector. In this case, 
each address region 405 is also referred to as a sector 
address region. 

[0026] The optical disk 401 includes a substrate 
and various films (not shown) formed on the substrate. 
These films include a known recording film for recording 
information, a known reflective film, a known protection 
film, and the like. The optical disk 401 can be of a type 
obtained by attaching two substrates to each other, 
each substrate having an information recording face. 
This applies to any one of the optical disks described in 
the following examples. 

[0027] Figure 2 shows the address regions 405 of 
the optical disk 401 in more detail. As shown in Figure 
2, one address region 405 showing the address of its 
corresponding track (or sector) is allocated to each of 
tracks 403a, 402a, 403b, and 402b. 
[0028] 'In order to indicate the address of the groove 
track 403a, a pair of address blocks 411a and 801a are 
provided in the address region 405, the address blocks 
411a and 801a consisting of identical pit arrays. In order 
to indicate the address of the groove track 403b. a pair 
of address blocks 411b and 801b are provided, .the 
address blocks 41 1 b and 801 b consisting of identical pit 
arrays. In order to indicate the address of the groove 
track 403c, a pair of address blocks 41 1 c and 801 c are 
provided, the address blocks 411c and 801c consisting 
of identical pit arrays. The information indicated by the 
pit pattern (i.e., pit array) of the address block is different 
depending on the track (or sector). 
[0029] As seen from Figure 2, the pair of address 
blocks 41 1 b and 801b, for example, are located so as to 
be shifted in opposite directions with respect to the 
center 408 of the groove track 403b. The amount of shift 
is about a half of a track pitch Tp. In the present exam- 
ple, the track pitch Tp is prescribed to be in the range of 
about 0.3 to about 1 .6 \im. 

[0030] Specifically, the address block 411b is 
formed so as to be centered around a boundary line 409 
between the groove track 403b and the land track 402b, 
which adjoins the outer periphery of the groove track 
403b. Ihe address block 411b thus being on both the 
groove track 403b and the land track 402b. The address 



block 801b is formed so as to be centered around a 
boundary line 407 between the groove track 403b and 
the land track 402a, which adjoins the inner periphery of 
the groove track 403b, the address block 801b thus 

5 being on both the groove track 403b and the land track 
402a. In other words, the two address blocks 411 b and 
801b are formed so as to be shifted toward the outer 
periphery and the inner periphery, respectively, from the 
center 408 of the groove track 403b by about 1/2 Tp. 

to Herein, it is assumed that the groove tracks, land tracks, 
and the address blocks 411b and 801b all have the 
same width. Moreover, the two address blocks 41 1b 
and 801 b, which are formed in the same address region 
405 on the groove track 403b, for example, contain the 

75 same address information. Furthermore, the two 
address blocks are successively disposed along the 
track direction (i.e., the circumference direction of the 
optical disk) so that they will be successively repro- 
duced. Two address blocks are similarly formed in any 

20 other address region not shown in the figure. 

[0031] In accordance with the above configuration, 
a laser light spot which has moved along the center 408 
% - of the track 403b on the left side of Figure 2, for exam- 
ple, passes over both address blocks 41 1 b and 801 b in 

25 the address region 405. and thereafter continues to 
move along the center 408 of the track 403b on the right 
side of Figure 2. 

[0032] The address regions 405 of the optical disk 
shown in Figure 2 are formed in accordance with the 

30 CAV or ZCAV (ZCLV) format: Accordingly, the address 
regions 405 of adjoining tracks are aligned along the 
radius direction of the disk. As a result, the two address 
b!ocks.4llb and 801c, whictucorrespond to the adjoin- 
ing groove tracks 403b and 403c, respectively, , are 

35 formed in the address region 405 of the land track 402b. 
Herein, the data region 406 is identified by the first 
address block 41 1 a or 41 1 b. whose data is first repro- 
duced within the address region. 
[0033] As a result, when the data in the groove track 

40 403b is reproduced, the information in the two address 
blocks 41 1 b and 801 b in the address region 405, which 
have the same value, is reproduced. When the data in 
the land track 402b is reproduced, the information in the 
two address blocks 411b and 801c in the address 

45 region 405, which have different values, is reproduced. 
Although these tracks share the same address block 
411b, it is possible to determine whether the currently 
reproduced track is a groove track or a land track 
depending on whether the content of the address block 

so 801 b or 801 c reproduced after the address block 41 1 b 
coincides with the content of the address block 41 1b. 
[0034] Figure 2 describes a disk in which the first 
address block is disposed on the boundary line 409 
between the groove track 403b and the land track 402b 

55 adjoining the outer periphery of the groove track 403b 
and the second address block is disposed on the 
boundary line 407 between the groove track 403b and 
the land track 402a adjoining the inner periphery of the 
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groove track 403b. However, the same effect can be 
attained by a disk in which the first address block is dis- 
posed on the boundary line 407 between the groove 
track 403b and the land track 402a adjoining the inner 
periphery of the groove track 403b and the second $ 
address block is disposed on the boundary line 409 
between the groove track 403b and the land track 402b 
adjoining the outer periphery of the groove track 403b. 
[0035] A case was described in which two address 
blocks provided for identifying data regions on the 10 
groove track contain the same address information, but 
the same effect can be attained in the case where two 
address blocks provided for identifying data regions on 
the land track contain the same address information. 
[0036] Figure 3 is a diagram showing an optical disk 75 
recording/reproduction device according to the present 
invention. Although the descriptions in the present 
specification will be centered around the reproduction of 
information recorded on an optical disk, it will be appre- 
ciated that the present invention is applicable to the 20 
recording of information on an optical disk For concise- 
ness, the "optical disk recording/reproduction device" in 
the present specification is defined to include not only a 
recording/reproduction device having a recording func- 
tion but also a reproduction only device and a recording 25 
only device. In other words, the term "optical disk 
recording/reproduction device" will be employed so as 
to encompass both an "optical disk recording/reproduc- 
tion device" by the narrow sense of the word and an 
"optical disk recording device" and an "optical disk 30 
reproduction device" by the narrow sense of the word. 
[0037] The optical disk recording/reproduction 
device of the present example is suitable for recording 
or reproducing information on the optical disk 401 
shown in Figure 2. In the following description, a CPU 35 
601 will be described as the track designation means; 
an address reproduction circuit 603 will be described as 
an address reproduction means; and a track identifica- 
tion drcuit 901 will be described as a track identification 
means. 40 
[0038] In Figure 3, the optical disk 401 is attached 
to a motor 611, whereby it is rotated- An optical head 
610 converges laser fight on an information recording 
face of the optical disk 401. A head amplification circuit 
606 converts the intensity of light reflected from the 4s 
information recording side of the optical disk 401 into a 
voltage, which is amplified to become a signal at a pre- 
determined level A digitalization circuit 605 converts a 
reproduced analog signal into a digital signal. A linear 
motor 609 is provided for quickly moving the optical so 
head 610 to a target track. The operation of the linear 
motor 609 is controlled by a liner motor control circuit 
607. A data reproduction circuit 612 demodulates the 
signal digitalized by the digitalization circuit 605 in syn- 
chronization with a clock, and transfers the obtained 55 
data. An ID reproduction circuit 602 is composed of: an 
address reproduction circuit 603 for reproducing an 
address (address information) from the signal digital- 



ized by the digitalization circuit 605; the track identifica- 
tion circuit 901 for identifying the land track 403 from the 
groove track 402 and identifying the land track 402 from 
the groove track 403; and a register 902 which is pro- 
vided for combining a first address reproduced by the 
address reproduction circuit 603 and a track identifica- 
tion signal b obtained from the track identification circuit 
901 into one address a. A focus/tracking control circuit 

608 performs focusing control for maintaining the focus 
of the laser light on the information recording face and 
tracking control for maintaining the focus of the laser 
light in the center of a track of the disk. In order to 
access a target track, the CPU 601 moves the optical 
head 610 to the vicinity of the target track by means of 
the linear motor control circuit 607, further moves the 
optical head 61 0 onto the target track by means of the 
tracking control circuit 608 through a track jump, and 
selects either a land track or a groove track by designat- 
ing the tracking polarity. 

[0039] Figure 4 is a diagram showing the configura- 
tion of the track identification circuit 901 for generating a 
track identification signal b based on two addresses e 
reproduced from the optical disk 401 shown in Figure 2. 
Reference numeral 1 001 denotes a register for retaining 
a first address; 1002 denotes a register for retaining a 
second address; 1003 denotes a comparator for com- 
paring the two addresses; and 1004 denotes a flip-flop 
for retaining the comparison result. 
[0040] Hereinafter, an address reproduction opera- 
tion by the optical disk recording/reproduction device 
shown in Figure 3 will be described with reference to 
: Figures 3 and 4. 

[0041 ] When receiving the logical address of a track 
in which data is desired to be recorded or reproduced, 
the CPU 601 issues a seek command to the linear 
motor control circuit 607, and drives the linear motor 

609 so as to move the optical head 61 0 to the vicinity of 
the target track. Next, the CPU 601 issues a track jump 
command or a track selection command, which is in 
accordance with whether the track is a land track or a 
groove track to the focus/tracking control circuit 608, 
whereby the optical head 610 arrives at the target track. 
The focus/tracking control circuit 608 selects the track- 
ing control polarity and jumps the optical head 610 by 
half a track when receiving a track selection command, 
so that focusing and tracking to the target track are 
attained. 

[0042] Reflected light from the optical disk 401 is 
converted into currents by a plurality of optical detectors 
in the optical head 610, and are converted into voltages 
as reproduced signals corresponding to the respective 
optical detectors by the head amplification circuit 606: 
The reproduced signals are subjected to various calcu- 
lations depending on the purpose for which they are 
used, whereby a reproduction signal indicating informa- 
tion, a tracking error signal, and a focusing error signal 
are generated. The tracking error signal and the focus- 
ing error signal are supplied to the focusing/tracking 
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control circuit 608 so as to be employed for the focusing 
and tracking of the optical head 610. The reproduced 
signal indicating information is digitalized by the digrtali- 
zation circuit 605. 

[0043] In accordance with this optical disk record- 
ing/reproduction device, a logical address for identifying 
a data region is composed of: the address block 411 
(reproduced by the address reproduction circuit 603) 
common to the land track 402 and the groove track 403; 
and the track identification signal b (composed of 1 bit) 
for identifying the land track 402 and the groove track 
403, in which the most significant bit is a value obtained 
from the track identification signal b and the other 
addresses are addresses obtained from the address 
region. 

[0044] The track identification circuit 901 is com- 
posed of the two registers 1001 and 1 002, the compara- 
tor 1003, the flip-flop 1004, delay elements 1005. 1006, 
and 1007. The track identification circuit 901 takes the 
two addresses e into the registers 1001 and 1002 in 
accordance with gate pulse signals obtained by delay- 
ing the address detection signal d by predetermined 
time* periods. The two addresses e are compared by the 
comparator 1003. Specifically, the address detection 
signal d is delayed by predetermined time periods by 
the three delay elements 1 005. 1 006, and 1 007 so as to 
give gate pulse signals for the registers 1001 and 1002 
and the flip-flop 1004. In accordance with the above- 
described circuit the track identification signal b is gen- 
erated so as to indicate a groove track when the two 
address blocks 411 and 801 coincide with each other, 
and a land track when the two addresses are different. 
[0045] The register 902 in Figure 3 retiaihs the first 
address reproduced by the address reproduction circuit 
603. By combining the first address and the most signif- 
icant bit of the address of the data obtained from the 
track identification signal b, the address a for identifying 
the data region is obtained. 

[0046] The data reproduction circuit 612 compares 
the address a reproduced in the ID reproduction circuit 
602 and the addresssupplied from the CPU 601 , and, if 
the addresses match, reproduces data after a predeter- 
mined period of time from the reproduction of the 
address. 

[0047] Finally, if the reproduced address a is deter- 
mined to be different from the address supplied from the 
CPU 601 , the target track is sought again. Herein, if only 
the most significant bit of these addresses are different, 
a half-track jump is made, and the track selection signal, 
which selects the tracking polarity, is inverted. In the 
above-described example, the case where only the 
most significant bits of the addresses are different cor- 
responds to a case in which the addresses common to 
the lard track and the groove track match but either a 
land track or a groove track is wrongly selected. In order 
to correct this situation, the tracking selection signal is 
inverted, so that the tracking polarity is switched. 
[0048] When reproducing the data in a groove track 



of the optical disk 401 shown in Figure 2 by the above- 
described device, the laser light scans approximately 
the center 408 of that groove track, and the information 
in two address blocks within one address region that 

5 have the same value (e.g., 411b and 801b) is repro- 
duced. On the other hand, when reproducing the data in 
a land track, the laser light scans approximately the 
center 410 of that land track, and the information in two 
address blocks having different values (e.g.. 411b and 

70 801c) within one address region is reproduced. Thus, 
information in different pairs of addresses is reproduced 
from the address region depending on whether a cur- 
rently reproduced track is a land track or a groove track. 
As a result, it becomes possible to identify the currently 

1S reproduced track to be either the land track 402 or the 
groove track 403 based on the reproduced signal only. 
Therefore, irrespective of the correspondence between 
groove configurations (i.e.. groove track or land track) 
' and tracking polarities, recording or reproduction can be 

20 performed for a desired track by only using the repro- 
duced signal. - 
[0049] In accordance with the above-described 
optical disk recording/reproduction device, the tracking 
polarity can be automatically switched based only on 

25 the reproduced signal, utilizing differences in two 
addresses. Therefore, it is possible to perform one. 
common type of tracking regardless of the characteris- ; 
tics of the disk and the optical disk recording/reproduc- 
tion device. As a result, compatibility among optical 

30 disks in which information is recorded on both land 
tracks and groove tracks can be improved. 

(Example 2) 

35 [0050] Figure 5 shows an optical disk according to 
Example 2 of the present invention. 
[0051 ] In accordance with a predeterminied physical 
. format, a plurality of sectors 4 are successively dis- 
posed on a disk 1 along a track 2. Each sector 4 is com- 

40 posed of a sector address region 5 indicating the 
position of that sector on the disk and a data region 6 for 
actually recording data. 

[0052] Figure 6 shows a logical format of a sector 
address adopted by the optical disk 1 of the present 

45 example. In the optical disk 1 of the present example, 
four address blocks 16 to 19 are provided within one 
sector address. In Figure 6, the address blocks 1 6 to 19 
are indicated as ID1 to ID4, respectively. Each address 
block includes a VFO 11 , an AM (Address Mark) 12, an 

so address number 13 of the sector, an overlapping 
sequential number (ID number) 14, and a CRC (Cyclic 
Redundancy Check) 15. 

[0053] The VF0 1 1 is a reproduction dock synchro- 
nization signal portion, which has a continuous repeti- 
55 tion data pattern for enabling an address signal to be 
securely reproduced from the address region in spite of 
possible fluctuation in the rotation speed of the disk. 
The recording/reproduction device locks a PLL (Phase 
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Locked Loop) to this repetition data pattern so as to 
gene-ate a clock for reading data. The AM 12 is com- 
posed of a specific code pattern for indicating the start 
point of the address data. The address number 13 is a 
data pattern indicating the position of the sector on the 
disk. The ID number 14 indicates the location order of 
each address block in the relevant address region; this 
number may also be referred to as "repetition number". 
The CRC is an error detection code which is generated 
from the address number and the ID number. The error 
detection code can be any code other than CRC, e.g., 
Reed Solomon's code, as long as reading errors of the 
address number and the ID number can be detected. 
Each address block can contain additional information 
as well as the information shown in Figure 6. 
[0054] Figure 7A is a diagram showing the location 
of address blocks within a sector address region of the 
optical disk of the present example. While two address 
blocks were provided in each address region in the pre- 
vious example, there are four address blocks provided 
in each address region according to the present exam- 
ple. However, the number of address blocks to be pro- 
vided in each address region is not limited to four. 
[0055] Figure 7A shows a land track 22 and groove 
tracks 21 and 23 adjoining the land track 22. Four 
address blocks ID1 to ID4 are disposed in the a sector 
address region 5 provided between data regions 6 and 
7 so as to alternately wobble with respect to the center 
of the track. Specifically, in the case where the track 
width (or the track pitch) of one track is Tp whether it is 
a land track or a groove track, the address blocks ID1 to 
ID4 are shifted by TpJ2 from the center of the track 
along the radius direction so as to be disposed alter- 
nately on the inner periphery side and the outer periph- 
ery side. Address pits 25 are formed in each of the 
address blocks ID1 to ID4. Recording marks 26 are 
formed in the data regipns 6 and 7. According to the 
present example, the width of the address pits 25 (i.e., 
size along the direction of the disk radius) is in the range 
of 0.1 to 0.6 fim. The recording marks 26 according to 
the present example are formed on a recording film. 
[0056] The address pits 25 are usually formed 
when forming the groove tracks 21 and 23. In the case 
where the groove tracks and the address pits are 
formed by a laser cutting method, the laser light spot for 
cutting is moved toward right in Figure 7A as it forms the 
groove track 21 in the data region 6. Thereafter, the 
laser light spot is moved toward right in Figure 7A as it 
forms the address blocks 16, 17, 18, and 19 in the sec- 
tor address region 5 in this order. Specifically, in the 
data region 6. laser light is continuously emitted so that 
a groove track of a predetermined width is formed, and 
laser light is intermittently emitted in accordance with 
the desired address pits in the sector address region 5 
so as to be shifted from the groove track by Tp/2 along 
the radius direction. Although the address blocks ID1 
and ID3 are disposed so as to be shifted upward with 
respect to the address blocks ID2 to ID4 in Figure 7A, it 



is also applicable to dispose the address blocks ID1 and 
ID3 so as to be shifted downward with respect to the 
address blocks ID2 to ID4 in the figure. 
[0057] Figure 7B shows the respective waveforms 

5 of a reproduced signal (RF signal) and a tracking error 
signal (TE signal) when the light spot 24 reproduces the 
sector address region 5. In general, the amplitude of the 
RF signal takes a value which is substantially in propor- 
tion with the area which the light spot 24 occupies in the 

io address pit 25. Therefore, when the light spot 24 is at 
the center of the track, the light spot 24 illuminates the 
same area of the address block ID1 or ID3 and the 
address block ID2 or ID4 although in different directions 
with respect to the address pits 25. Thus, the RF signal 

75 has substantially the same amplitude, as shown in the 
figure. 

[0058] In the data regions 6 and 7, which are com- 
posed of grooves, the TE signal takes values which are 
in proportion with the amount of offset between the light 

20 spot 24 and the track groove. Similarly, in the sector 
address region 5 composed of pits, the TE signal takes 
values which are in proportion with the amount of offset 
between the light spot 24 and the address pits 25 
(although the output level of the TE signal is different, for 

25 the same offset amount, between the groove portions 
and the pit portions). Accordingly, the resultant TE sig- 
nal has different polarities depending on the location of 
the address block as shown in Figure 7B. 
[0059] Figures 8A and 8B show the states of the RF 

30 signal in a sector address region when the light spot is 
in off-track states. Figure 8A shows the RF signal in the 
sector address region 5 in the case where the light spot 
24 is shifted toward the inner periphery of the track. Fig- 
ure 8B shows the RF signal in the case where the light 

35, spot 24 is shifted toward the outer periphery of the track. 
In Figure 8A, the RF signal has a large amplification in 
the address blocks ID1 and ID3 since the light spot 24 
passes near the address blocks 16 and 18, and the RF 
signal has a small amplification in the address blocks 

40 ID2 and ID4 since the light spot 24 passes at a distance 
from the address blocks 17 and 19. Therefore, the 
address signal becomes difficult to read in ID2 and ID4. 
However, at least one but only one address block is 
required to be properly read in one sector address. In 

45 the example shown in Figure 8A, the RF signal ampli- 
tude is large in ID1 and ID3, thereby making it easy to 
read the address, so that the reading for the sector 
address as a whole is satisfactory. 
[0060] Similarly in Figure SB, the RF signal ampli- 

so tude is small in ID1 and ID3, thereby making it difficult to 
read the address, but the RF signal amplitude is con- 
versely large in ID2 and ID4, thereby making it easy to 
read the address. In other words, the address readabil- 
ity in the sector addresses does not decrease irrespec- 

55 tive of whether the light spot becomes off-track toward 
the inner periphery side or the outer periphery side from 
the track center. 

[0061] As will be appreciated, the same address 
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readability is attained for both the land tracks and the 
groove tracks. 

[0062] Furthermore, as in Figure 7B f the level of the 
TE signal alternately shifts, i.e., to be positive or nega- 
tive, for every address block. However, by wobbling the 
address blocks, the frequency of level shifts increases 
Specifically, the frequency of level shifts of the TE signal 
is 20 kHz or more, which is considerably higher than the 
control band in which the light spot can follow the target 
track, in view of the time (100 jisec or less) period usu- 
ally required for passing through a sector address 
region. Therefore, the light spot will never respond to 
such level shifts of the TE signal. Moreover, since the 
mean value of level shifts is substantially zero, offsets of 
the light spot due to a DC component are unlikely to 
occur. As a result, the sector address regions have little 
influence on the tracking control section, and the distur- 
bance in the tracking control immediately after passing 
through a sector address region can be reduced. 
[0063] Although the present example described a 
case where 4 address blocks are provided for 1 sector 
address, similar effects of improving the address reada- 
bility against off-tracking can be provided in the case 
where the number, of address blocks is two or more. 
[0064] In the case where an even number of 
address blocks are disposed equally on the 'inner 
periphery side and the outer periphery side, there is 
provided an effect of preventing disturbance in the track- 
ing control after passing through an address region. In 
the case where an odd number of address blocks are 
provided, a DC component due to the level shifts of the 
TE signal is generated/ but it has substantially no influ- 
ence because it has a higher frequency than the track- 
ing control band. It is desirable to provide an even 
number of address blocks equally on the inner periph- 
ery side and the outer periphery side in terms of both 
address readability and tracking control stability. 

(Example 3) 

[0065] Next, an optical disk according to Example 3 
ot the present invention will be described. 
[0066] Figures 9A and 9B show the location of 
information blocks in sector address regions according 
to the present example. The optical disk of the present 
example has the same configuration as that shown in 
Figure 7A except that it includes additional information 
blocks 107, 108, and 109 containing additional informa- 
tion which is not address number information in the sec- 
tor region 5. Reference numerals #100 and #101 denote 
track address numbers. 

[0067] The address blocks 16 to 19 each contain 
address information for identifying an address number 
from an ID number. It is preferable to dispose the addi- 
tional information blocks 107 to 109 so as to be shifted 
by a wicfth of about Tp/2 from the center of the track 
along the radius direction, as in the case of address 
blocks 16 to 19. In the case where the additional infor- 



mation blocks are shorter in length than the address 
blocks, or where it is impossible to divide the additional 
information into two, the additional information block 
1 07 is disposed either on the inner periphery side or the 

s outer periphery side as shown in Figure 9A. On the con- 
trary, in the case where the additional information block 
is relatively long, the additional information can be 
divided into identifiable block units 108 and 109 as. 
shown in Figure 9B, which are disposed so as to be 

to alternately shifted on the inner periphery side and the 
outer periphery side of the track. 
[0068] By adopting the above-mentioned configura- 
tion, it is possible to improve address information and 
additional information readability against off-tracking, 

is and stability of tracking control during and after passing 
through a sector address region even in the case where 
additional information is added to the sector address 
region, as in the previous examples. 
[0069] Although additional information is disposed 

20 at the end (i.e., right side in the figure) of each sector 
address region according to the present example, it can 
. also be disposed in another position. i 

(Example 4) 

25 ' . 

[0070] Next, an optical disk according to Example 4 
of the present invention will be described. 
[0071] Figures 10A and 10B show the location of 
address blocks in sector address regions according to. 

30 the present example. In Figures 10A and 10B, 110 and 
112 denote groove tracks; 111 denotes a land trade; 
113, 114, 115, 116, 117, 118, 119, and 120 denote 
address blocks; and 24 denotes a light spot. 
[0072] First, a method for forming tracks and 

35 address pits will be describied. Tracks and pits are 
formed by radiating cutting laser light onto a rotating 
master disk. A continuous groove is obtained when the 
laser light is continuously radiated, which becomes a 
track (i.e., groove track in the present example). Pits are 

40 formed by discontinuously radiating the laser light by 
turning it on and off at a predetermined interval. In other 
words, in the case of a disk having sector addresses, 
tracks and address pits are formed in each round of the 
disk by controlling the radiation of the cutting laser light 

45 in the groove portions and the address pit portions while 
moving the cutting laser light along the radius direction 
by a track pitch for every turn of the master disk. 
[0073] Tracks and address pits are formed by a sim- 
ilar method in order to realize the wobbled address pits 

so according to the present invention. However, the 
address pits are disposed so as to be either on the inner 
periphery side or the outer periphery side of the track, 
so that the cutting laser light must be turned on and off 
while shifting the center of the cutting laser light by Tp/2 

55 along the radius direction for each address block. Alter- 
natively, the track grooves and address pits can be 
formed by employing a set of three laser light beams, 
i.e., laser light for forming track grooves, laser light for 
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forming address pits on the inner periphery side, and 
laser light for forming the address pits on the outer 
periphery side, each laser light being turned on and off 
in predetermined positions.. 

[0074] In Figures 10A and 10B, the groove track s 
110 (on the left side of the figure) and the address 
blocks 113, 114, 115, and 116 are first formed in this 
order. Then, after the master disk has made one com- 
plete turn, the groove track 112 and the address blocks 
117, 118, 119, and 120 are formed in this order. Since 10 
the rotation accuracy and the like of the master disk 
have some fluctuation, the positions of address blocks 
including the same ID number (e.g., address blocks 113 
and 117) do not necessary coincide along the circum- 
ference direction. If their positions are at an offset of AX is 
as shown in Figure 10A, there is a possibility that the 
reproduced (RF) signal may not be accurately detected 
when reproducing data in the land track 111 because 
the end of the address block 117 and the beginning of 
the address block 114 overlap with each other by AX. 20 
Therefore, by disposing the address blocks so as to be 
at an interval of Xm with one another along the circum- 
ference direction, the interval Xm being equal to or 
greater than the disk rotation accuracy during cutting, 
the overlapping of adjoining address blocks can be pre- 25 
vented, thereby ensuring the reproducibility of an 
address signal. 

[0075] The interval Xm equal to or greater than the 
disk fotation accuracy during cutting is set to be a value 
in the range of 0 to 1 .0 urn, for example. The interval Xm 30 
can be varied in accordance with the distance from the 
center of the disk. 

(Example 5) 

35 

[0076] Next, an optical disk according to Example 5 
of the present invention will be described. 
[0077] Figure 11 shows the location of address 
blocks in sector address regions of an optical disk 
according to the present example. In Figures 11, 150 40 
and 152 denote groove tracks; 1 51 denotes a land track; 
1 53, 1 54, 1 55, and 1 56 denote address blocks; and 1 57 
to 164 denote address pits constituting the address 
blocks. When performing a cutting, the grooves and 
address pits are successively formed. In the groove 45 
track 150, the pits of the address blocks 153 and 154 
are formed in synchronization with a standard clock for 
cutting, so that the interval between address pits in the 
address blocks 153 and 154 along the time axis when 
reproducing data from the groove track 150 will be a so 
multiple of an information reading clock period Tw (e.g., 
about 5 to 100 ns). In other words, not only a pit interval 
T1 0 within the same address block but also a pit interval 
T11 between different address blocks will become a 
multiple of Tw in theory. 55 
[0078] However, in practice, the position of the 
address block for the next groove track 1 52 is purposely 
shifted along the circumference direction in order to pre- 



vent the overlapping of address blocks due to rotation 
fluctuation during the cutting, as described in Example 
4. Even in this case, if AX is set at an arbitrary value, a 
time interval T14 from the pit 163 of the address block 
155 to the pit 160 of the address block 154 may not be 
a multiple of Tw because it is not synchronized with a 
reference clock during cutting. 

[0079] When the time interval T14 is not a multiple 
of Tw, some time is required for readjusting the phase of 
the data reading clock in the PLL at the VFO located in 
the beginning of the address block 1 54. 
[0080] In order to solve such a problem, the 
address pits can be disposed with their phases matched 
so that the time interval T1 2 of the offset AX approxi- 
mately becomes a multiple of Tw. Thus, T14 also 
approximately becomes a multiple of Tw, whereby the 
time required for the PLL synchronization in the address 
block 1 54 when reproducing the data in the land track 
151 can be reduced. 

(Example 6) 

[0081 ] Next, an optical disk according to Example 6 
of the present invention will be described. 
[0082] Figure 12 shows the location of address 
blocks in sector address regions in an optical disk 
according to the present example. In Figure 12, 1 30 and 
132 denote groove tracks; 131 denotes a land track; 
133. 134, 135. 136. 137, 138, 139. and 140 denote 
address blocks; 24 denotes a light spot; 141 denotes a 
VFO; 142 denotes an AM; 143 denotes an address 
number; 144 denotes an ID number; 145 denotes a* 
CRC; and 146 and 147 denote dummy data regions. 
[0083] In the present example, as shown in Figure 
12, dummy data regions 146 and 147 are disposed at 
the beginning and the end of each address block, the 
dummy data regions 1 46 and 1 47 containing data which 
has nothing to do with the identification of address sig- 
nals. Herein, the VFO 141, the AM 142, the address 
number 143, the ID number 144, and the CRC 145 are 
the same as those described in Example 2. By providing 
the dummy data regions 146 and 147. the beginning of 
an address block is prevented from overlapping with the 
end of its previous address block even when a locational 
fluctuation occurs for the address blocks along the cir- 
cumference direction. 

[0084] The pit pattern of the dummy data can be * 
arbitrary selected. For example, by ensuring that the* 
dummy data has the same pit pattern as the VF0 141 in - 
the beginning of each address information region, the 
VFO region will appear to be longer, thereby providing 
an advantage of ensuring the generation of the data - 
reading clock. The length of each of the dummy data 
regions 146 and 147 can be any value as long as the 
dummy data region does not overlap with a region 
which is actually required for the identification of the 
address signal. 

[0085] It is also applicable to dispose a dummy data 
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region only in the end of each address block 
(Example 7) 

[0086] Next, an example of an optical disk record- 
ing/reproduction device according to the present inven- 
tion will be described. 

[0087] Figure 13 is a block diagram showing an 
optical disk recording/reproduction device capable of 
reading sector addresses in the optical disk shown in 
Figure 7A. In Figure 13, 31 denotes a disk; 32 denotes 
a disk motor; 33 denotes an optical head; 34 denotes an 
address reproduction section composed of an addition 
circuit 35, a waveform equivalent section 36, a data 
slice section 37, a PLL 38, a demodulator 39, an AM 
detection section 40, a switcher 41 , and a CRC determi- 
nation section 42; 43 denotes an error correction sec- 
tion; and 44 denotes an address correction section. 
[0088] Figure 14 shows the configuration of sector 
addresses of an optical disk for which recording/repro- 
duction of information with the present optical disk 
recording/reproduction device is performed.) The optical 
disk has the same configuration as that of the optical 
disk shown in Figure 7A. In Figure 14. a land track 52 
and groove tracks 51 and 53 interposing the land track 
52 are illustrated. In a sector address region 5 provided 
between the data regions 6 and 7, four address blocks 
54 to 57 are disposed so as to alternately wobble with 
respect to the track center. In this example, it is 
assumed that the track number increases by 1 for every 
complete round of the track; a groove track 51 has an 
address #100; a land track 52 has an address #101; 
and a groove track 53 has an address #1 01 . The values 
(e.g., #100) in each address block represents a value 
(address) set in the address number 1 3 in that address 
block. v 
[0089] An operation of reading a signal from the 
sector address region 5 shown in Figure 14 by using the 
optical disk recording/reproduction device shown in Fig- 
ure 13 will be described. 

[0090] First, the optical head 33 radiates laser light 
onto the optidal disk 31, whereby the intensity of -the 
light reflected from the optical disk 31 is detected. A 
reproduced signal (RF signal) is generated based on 
the amount of reflected light. The same operation of 
extracting an address number and an ID number from 
an RF signal for each address block as described in the 
description of conventional techniques is performed by 
means of the waveform equivalent section 36, the data 
slice section 37, the PLL 38, the demodulator. 39, _ the 
AM detection section 40, the switcher 41 , and the CRC 
determination section 42. 

[0091] When the light spot 24 reproduces data in 
the groove track 51 . the address signals obtained in the 
sector address regions are. respectively, (#100. 1), 
(#100, 2), (#100, 3), (#100, 4), where (address number, 
ID number). These values are input to the address cor- 
rection section 44. The address correction section 44 



detects an address based on an input address number 
and an input ID number. 

[0092] Figure 15 shows sets of signals input to the 
address correction section 44 when reproducing data in 

5 a groove track and when reproducing data in a land 
track. The address blocks 54, 55, 56, and 57, which 
include the same address number, are disposed so as 
to wobble on the inner periphery side and the outer 
periphery side with respect to the center the groove 

w track 51 . Therefore, the address numbers of ID1 to ID4, 
obtained when reproducing the data in the groove track 
51, all take the same value (i.e., #100 herein). Accord- 
ingly, the read-out address number (#100) can be out- 
put intact from the address correction section 44 as a 

is final address value. 

[0093] On the other hand, when the light spot 24 
reproduces data in the land track 52, the address sig- 
nals obtained in the sector address regions are, (#101 , 
1). (#100, 2), (#101. 3), (#100, 4), which are input to the 

20 address correction section 44 in this order. Since it is 
known from the location pattern of address blocks 
shown in Figure 14|that the address number indicated in { 
ID1 and ID3 is smaller by 1 than the actual address 
number, the address correction section 44 adds 1 to the 

25 address number #101 read from ID2 and ID4 to obtain 
an address number #101. Since the address number 
#101 read from ID1 and ID3 coincides with the actual . 
address value, it is used intact as the address number. 
Thus, a final address value #101 is output. By inputting 

30 a signal (L/G signal) which indicates whether data in a 
groove track is being reproduced or data in a land track 
is being reproduced to the address correction section 
44, the above-mentioned address correction can be 
achieved. 

35 [0094] Thus, in accordance with the optical disk 
recording/reproduction device of the present example, 
the address correction section 44 is provided which is 
capable of correcting a read-out address number (e.g., 
#100) based on an ID number which is read out sub- 

40 stantially simultaneously (e.g., 2) provided that it is pre- 
viously known whether data in a groove track is being 
reproduced or data in a land track is being reproduced 
so as to derive a correct sector address value (e.g., 
#101). As a result, it becomes possible to manage the 

45 sector addresses of an optical disk located as in Figures 
7A,7B,and14. 

[0095] In this example, the address numbers of the 
land track and the groove track are the address number 
indicated in ID1. Since substantially all of the four 

so addresses ID1 to ID4 are properly read when reading 
sector addresses, it is preferable to. if the value of ID1 
was properly obtained, use that value as the track 
address. In other words, it is more practical to set the 
track address of the land track 52 to be #101 because 

ss this will eliminate the need of correcting an address 
number read out from ID1 , although it is also applicable 
to set the track address of the land track 52 to be #1 00. 
Another advantage of equal readability regardless of 
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land tracks or groove tracks will be provided by ID1 indi- 
cating the track address number itself in the case where 
the VFO of ID1 is prescribed to be longer than those of 
other address blocks so as to enhance the readability of 
ID1. 5 
[0096] In the above example, a case was described 
in which one sector is provided for one track. However, 
in the case of a disk of a format such that a number N of 
sectors are included in one track, the sector number 
consecutively increasing, address #100 will be adjoined 10 
by address (#100 + N). Accordingly, the address correc- 
tion section outputs a corrected value by adding N to a 
read-out address value when reproducing data in a land 
track. Thus, it becomes possible to derive address val- 
ues for both land tracks and groove tracks in the same is 
manner described above. 

[0097] Furthermore, in the case where a number N 
of sectors are included in one track such that the 
address number takes discontinuous values, it is possi- 
ble to calculate a corrected value in accordance with the 20 
specific format of the sector addresses based on the 
address number and the sector number which are read 
from each address block. 

[0098] Furthermore, although a case was 
described in which the same address number is read 25 
out when reproducing data in a groove track, it is also 
applicable to configure the optical disk so that the same 
address number is read out when reproducing data in a 
land track. 

[0099] Although the same address number was dis- 30 
posed on the inner periphery side and the outer periph- 
ery side of one track, it is also possible to correct a read- 
out address number based on an ID number if the loca- 
tion pattern of ID numbers and address blocks is known. 

35 

(Example 8) 

[0100] Next, another example of an optical disk 
recording/reproduction device according to the present 
/ invention will be described. 40 
[0101] Figure 16 is a block diagram showing an 
optical disk recording/reproduction device according to 
the present example. In Figure 16, 31 denotes a disk; 
32 denotes a disk motor; 33 denotes an optical head; 34 
denotes an address reproduction section composed of 45 
an addition circuit 35, a waveform equivalent section 36, 
a data slice section 37, a PLL 38, a demodulator 39, an 
AM detection section 40, a switcher 41, and a CRC 
determination section 42; 43 denotes an error correc- 
tion section; and 61 denotes a land/groove identification 50 
section. 

[0102] Figure 17A is a block diagram showing the 
configuration of the land/groove identification section 
61. Reference numeral 62 denotes memory 1; 63 
denotes memory 2; 64 denotes memory 3; 65 denotes ss 
memory 4; 66 denotes comparator 1 ; 67 denotes com- 
parator 2; 68 denotes comparator 3; 69 denotes .compa- 
rator 4; and 70 denotes a judgement section. 



[0103] An operation of land/groove identification by 
the above-described optical disk recording/reproduction 
device, performed based on address signals obtained 
from sector address sections in which address blocks 
are disposed as shown in Figure 10, will be described. 
First, the optical head 33 radiates laser light onto the 
disk 31, whereby a reproduced signal (RF signal) is 
detected based on the amount of reflected light. The 
same operation of extracting an address number and an 
ID number from an RF signal for each address block as 
described in the description of conventional techniques 
is performed by means of the waveform equivalent sec- 
tion 36, the data slice section 37, the PLL 38, the 
demodulator 39, the AM detection section 40, the 
switcher 41 , and the CRC determination section 42. 
[01 04] The address signals read by the light spot 24 
scanning the sector address region 5 are sequentially 
input to the land/groove identification section 61 as pairs 
of (address number, ID number). In the land/groove 
identification section 61 , the read-out address numbers 
are stored intact in the memories 62, 63, 64, and 65 cor- 
responding to the respective input ID numbers. Specifi- 
cally, an address number in ID number 1 is stored in 
memory 1 (62); an address number in ID number 2 is 
stored in memory 2 (63); and so on. 
[0105] With reference to Figure 14, when reproduc- 
ing data in the groove track 51. #100 is stored in mem- 
ory 1; #100 is stored in memory 2; #100 is stored in 
memory 3 ; and #1 00 is stored in memory 4. Comparator 
1 (66) in Figure 17A compares the address numbers in 
memory 1 (62) and memory 2 (63) so as to determine 
whether or not the two address numbers coincide, and 
transfers the result to the judgment section 70. Similarly, 
comparator 2 (67) compares the address numbers in 
memory 2 (63) and memory 3 (64); comparator 3 (68) 
compares the address numbers in memory 3 (64) and 
memory 4 (65); and comparator 4 (69) compares the 
address numbers in memory 4 (65) and memory 1 (62). 
The comparators 2 to 4 transfer their respective results 
to the judgment section 70. 

[01 06] In this example, comparators 1 to 4 are all 
expected to output a result "coincided" for a groove 
track, due to the location pattern of the address blocks 
as shown in Figure 14. The judgement section 70 
judges that the currently reproduced track is a groove 
track when the outputs of all the comparators coincide. 
On the other hand, while the light spot 24 is reproducing 
data in the land track 52 shown in Figure 14, #101 is 
stored in memory 1 (62); #100 is stored in memory 2 
(63); #101 is stored in memory 3 (64); and #100 is 
stored in memory 4 (65). As a result, the outputs of 
comparators 1 to 4 all become "not coincided". Thus, 
comparators 1 to 4 are all expected to output a result 
"not coincided" for a land track, due to the location pat- 
tern of the address blocks as shown in Figure 14; in this 
case, the currently reproduced track is judged to be a 
land track. 

[0107] As described above, it is possible to deter- 
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mine whether a currently reproduced track is a land 
track or a groove track by examining whether or not 
address numbers corresponding to predetermined ID 
numbers coincide. In the case of the location pattern of 
address blocks according to the present example, the 5 
currently reproduced track is determined to be a groove 
track rf at least one of the results from comparator 1 
(66). comparator 2 (67), comparator 3 (68). and compa- 
rator 4 (69) is "coincided". The currently reproduced 
track is determined to be a land track if at least one w 
result is "not coincided". In other words, it is not neces- 
sary for all the address blocks to be read accurately. 
The land/groove identification is possible as long as 
information in at least one of the address blocks ID1 and 
ID3 on the inner periphery side and information in at 75 
least one of the address blocks ID2 and ID4 on the outer 
periphery side can be read out as address signals. 
[0108] Moreover, the land/groove identification is 
also possible when an address correction section 71 is 
incorporated as shown in Figure 17B. In this case, #101 20 
is input to memory 1 (62); #100 is input to memory 2 
(63); #101 is input to memory 3 (64); and #100 is input 
to memory 4 (65). Therefore, the outputs of the compa- 
rators 1 to 4 all become "coincided" when reproducing 
data in a land track. Thus, the track is determined to be 25 
a land track when all the comparators output "coin- 
cided". On the other hand, when reproducing data in a 
groove track, the outputs of the comparators 1 to 4 all 
become "not coincided". Thus, the track is determined 
to be a groove track when all the comparators output 30 
"not coincided". 

[01 09] The identification as to land/groove is impos- 
sible in the case where address signals can be read 
only from the address blocks ID1 and ID3 on the inner 
periphery side or only from the address blocks ID2 and 35 
ID4 on the outer periphery side, in such cases, a signal 
(L/G OK signal) indicating that the judgement section 70 
is incapable of judging can be output. Since sector 
addresses are read at a rate of once in every few milli- 
seconds in accordance with the disk rotation, in general, 40 
there is only a very small probability for the land/groove 
identification to be disabled for all the sector addresses - 
over a tong period of time. Therefore, the land/groove 
identification is practically possible^by the above opera- 
tion. 45 
[01 1 0] If an address which actually indicates a false 
address but was erroneously judged as correct by the 
CRC judgment section is input to the land/groove iden- 
tification section, the outputs of the comparators will 
include both "coincided" and "not coincided". In such so 
cases, too. a signal (UG OK signal) indicating that the 
judgement section 70 is incapable of judging can be 
output. 

[0111] ft will be appreciated that by inputting the 
land/groove identification signal (UG signal) from the ss 
land/groove identification section 61 to the address cor- 
rection section 44 of Example 7 shown in Figure 13, the 
land/groove identification and outputting of an address 



value can be simultaneously performed based on one 
sector address. 

(Example 9) 

[01 1 2] Next, still another example of an optical disk 
recording/reproduction device according to the present 
invention will be described. 

[0113] Figure 18 is a block diagram showing an 
optical disk recording/reproduction device according to 
the present example. In Figure 18, 31 denotes a disk; 
32 denotes a disk motor; 33 denotes an optical head; 34 
denotes an address reproduction section; 81 denotes a 
tracking error signal detection section composed of a 
differential circuit 82 and a LPF (Low Pass Filter) 83; 84 
denotes a phase compensation section; 85 denotes a 
head driving section; 90 denotes a timing generation 
section; 91 denotes an outer periphery value sam- 
ple/hold section; 92 denotes an inner periphery value 
sampleThold section; 93 denotes an addition circuit; and 
94 denotes a gain conversion circuit 
[0114] An operation of detecting an off-tracking 
amount between a light spot and a track in a sector 
address region having address blocks disposed as 
shown in Figure 14, performed by the above-described 
optical disk recording/reproduction device, will be 
described. 

[0115] First, the optica! head 33 in Figure 18 radi- 
ates laser light onto the disk 31 and detects a repro- 
duced signal (RF signal) based on the amount of 
reflected light The operation of extracting an address 
number and an ID number for each address block as 
described in the description of conventional techniques 
is performed by the address reproduction section 34. 
[0116] Figure 19 is a schematic diagram showing 
change in the tracking error signal (TE signal) in a sec- 
tor address region 5 during an off-track state The level 
of the TE signal shifts substantially in proportion with 
the distance between the light spot and the address 
pits, and the direction of level shifts is determined by the 
relative positions of the light spot and the address pits, 
as described in Example 2. Herein, it is assumed that 
the TE signal takes a negative value when the light spot 
24 passes over address pits 25 on the outer periphery 
side and takes a positive value when the light spot 24 
passes over address pits 25 on the inner periphery side. 
When the light spot 24 follows line (a) of a track 2, the 
level shifts VTE1 and VTE3 of the TE signal take small 
negative values because the distance between the light 
spot 24 and the address pits 25 is relatively small in ID1 
and ID3 In this case, the level shifts VTE2 and VTE4 of 
the TE signal take large positive values because the dis- 
tance between the light spot 24 and the address pits 25 
is relatively large in ID2 and ID4. As a result, a TE signal 
shown in (a) of Figure 19 is obtained. When the light 
spot 24 follows line (b) of the track 2, the level shift 
amount is the same in all of ID1 to ID4 because the dis- 
tances between the light spot 24 and the address pits 
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25 in ID1 to ID4 are the same. As a result, a TE signal 
shown in (b) of Figure 19 is obtained. When the light 
spot 24 follows line (c) of the track 2, a TE signal shown 
in (c) of Figure 19 is obtained. As seen from Figure 19, 
the levels of VTE1 (or VTE3) and VTE2 (or VTE4) vary 5 
depending on which position of the track 2 the light spot 
24 moved over, so that the off -tracking amount can be 
deduced based on a difference between level shifts. In 
other words, the off -tracking amount can be obtained in 
accordance with the equation Voftr = VTE1 - VTE2. If 
the light spot 24 follows the center line (b) of the trade 2, 
VTE1 - VTE2 = 0 in the sector address region 5; if the 
light spot 24 follows the line (a) of the track 2. VTE1 - 
VTE2 < 0 in the sector address region 5; and if the light 
spot 24 follows the line (c) of the track 2, VTE1 - VTE2 15 
> 0 in the sector address region 5. Thus, the direction 
and amount of offtracking can be obtained. 
[0117] Next, the operation of the timing generation 
section 90 in Figure 18 will be described. Figure 20 is a 
timing diagram showing gate pulse signals (GTO to 20 
GT2) in the timing generation section 90. Since read-out 
address signals are input from the address reproduction 
section 34 to the timing generation section 90, the tim- 
ing generation section 90 generates a gate pulse signal 
GT1 which is in synchronization with address blocks on 25 
the outer periphery side and a gate pulse signal GT2 
which is in synchronization with address blocks on the 
inner periphery side; based on the received address 
signals. The gate pulse signal GT1 becomes a signal for 
sampling a signal in the outer periphery value sam- 30 
pie/hold section. The gate pulse signal GT2 becomes a 
signal for sampling a signal in the inner periphery value 
sample/hold section. 

[0118] First, (a) of Figure 20 shows a case where 
1D1 was successfully read. The timing with which ID2, 3s 
ID3, and ID4 appear can be known if ID1 is successfully 
read. Accordingly, the signal GTO, which includes a gate 
pulse in synchronization with the end of ID1 , is gener- 
ated. In this case, gate pulse signals GT2 and GT1 are 
generated for the address block ID3 on the inner periph- 40 
ery side and the address block ID2 on the outer periph- 
ery side, respectively (ID2 can also be ID4). 
Accordingly, the timing generation section 90 generates 
the gate pulse signal GT1 so as to lag behind the gate 
pulse signal GTO by time T1 , and generates the gate 45 
pulse signal GT2 so as to lag behind the gate pulse sig- 
nal GTO by time T2. 

[0119] Next, (b) of Figure 20 is a timing diagram 
showing the case where ID2, but not ID1 , was success- 
fully read. A gate pulse GTO is generated which is in so 
synchronization with the end of ID2. In this case, gate 
pulse signals GT2 and GT1 are generated for the 
address block ID3 on the inner periphery side and the 
address block ID4 on the outer periphery side, respec- 
tively. Accordingly, the timing generation section 90 gen- 55 
erates the gate pulse signal GT1 so as to lag behind the 
gate pulse signal GTO by time T2, and generates the 
gate pulse signal GT2 so as to lag by time T1 . 



[01 20] Next, (c) of Figure 20 shows the case where 
gate pulse signals to be sampled and held are gener- 
ated in synchronization with a further gate pulse signal 
which is in synchronization with the sector address 
region. Assuming that GTO is the further gate pulse sig- 
nal, which rises immediately before each sector 
address region, gate pulse signals GT2 and GT1 are 
generated for the address block ID1 on the inner periph- 
ery side and the address block ID2 on the outer periph- 
ery side, respectively. Accordingly, the timing generation 
section 90 generates the gate pulse signal GT1 so as to 
lag behind the gate pulse signal GTO by time T4, and 
generates the gate pulse signal GT2 so as to lag behind 
the gate pulse signal GTO by time T3. 
[0121] By using the gate pulse signals GT1 and 
GT2 generated by the timing generation section 90, with 
reference to (a) of Figure 20, for example, the level 
VTE2 of the TE signal in the address block ID2 on the 
outer periphery side is stored in the outer periphery 
value sample/hold section 91 in synchronization with 
the gate pulse signal GT1 , and the level VTE3 of the TE 
signal in the address block ID3 on the inner periphery 
side is stored in the inner periphery value sample/hold 
section 92 in synchronization with the gate pulse signal 
GT2. As a result a value (VTE1 - VTE2) is output from 
the differential circuit 93. Since this value corresponds 
to the off-tracking amount, it ran be further converted 
into an off-track signal (OFTR signal) by adjusting its 
level to the level of the TE signal by the gain conversion 
section 94. In the actual tracking control system, a state 
may occur in which the light spot is not actually in the 
track center, owing to offset components, etc. generated 
in the tracking error signal detection section 81, the 
phase compensation section 84, and the head driving 
section 85, although the TE signal is controlled to be 
zero. Accordingly, by applying the OFTR signal for cor- 
recting the offset in the tracking control system as 
shown in Figure 18, it becomes possible to position the 
light spot in the track center. The same applies to (b) 
and (c) of Figure 20. 

[0122] The gate pulse signal GT2 is to be gener- 
ated in synchronization with one of the address blocks 
on the inner periphery side, rather than a specific one of 
the address blocks; the gate pulse signal GT1 is to be 
generated in synchronization with one of the address 
blocks on the outer periphery side, rather than a specific 
one of the address blocks. Although it's not necessary 
to adjust time T1 and time T2 at exact time intervals so 
as to synchronize the gate pulse signals with specific 
address pit positions in the address block, it is prefera- 
ble that the pit arrangement patterns in the respective 
address blocks are measured with the same period 
(e.g., the VFO region). 

[01 23] Although the information in only one address 
block on the inner periphery side and only one address 
block on the outer periphery side is sampled and held in 
the present example, a more average value can be 
detected by detecting an off-track signal by using a 
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mean value of a plurality of address blocks on the inner 
periphery side and a mean value of a. plurality of 
address blocks on the outer periphery side, even if the 
tracks are locally warped. 

5 

(Example 10) 

[0124] Next, still another example of an optical disk 
recording/reproduction device according to the present 
invention will be described. 10 
[0125] Figure 21 is a block diagram showing the 
device according to the present example. In Figure 21 , 
31 denotes a disk; 32 denotes a disk motor; 33 denotes 
an optical head; 34 denotes an address reproduction 
section; 81 denotes a tracking error signal detection 75 
section; 84 denotes a phase compensation section; 85 
denotes a head driving section; 90 denotes a timing * 
generation section; 91 denotes an outer periphery value 
sample/hold section; 92 denotes an inner periphery 
value sample/hold section; 93 denotes a differential cir- . 20 
curt; 94 denotes a gain conversion circuit; and 100 
denotes a reflected light amount signal detection sec- 
tion composed of an addition circuit 1 01 and a LPF (Low 
Pass Filter) 102 

[01 26] In Figure 21 . elements 31 , 32, 33, 34, 81 , 84, 25 
85, 90, 91 , 92, and 93 perform the same operation 
described in Example 9. While a TE signal is sampled 
and held in order to detect an off-tracking amount in 
Example 9, the detection of the off-tracking amount in 
Example 10 is performed by sampling and holding a so 
reflected light amount signal (AS signal) detected by the 
reflected light amount signal detection section 100. 
[01 27] In the reflected light amount signal detection 
section 100, the outputs of a two-divided photosensitive 
elements of the optical head 33 are summed up in the 35 
addition circuit 101, and the added signal is led through 
the LPF 102 (having a band in a few dozen kHz to a few 
1 00 kHz, which is higher than the tracking control band 
but lower than the RF signal) in order to remove the 
high-frequency component thereof. As a result, an AS 40 
signal is detected as a signal indicating an average 
reflected light amount. 

[01 28] Figure 22 shows the change in the AS signal 
with respect to the offset amount between the light spot 
and a track. As described in Example 2, the RF signal 45 
shifts as shown in Figure 7A, 8A or 8B depending on 
where the light spot 24 passes through. Since the AS 
signal indicates an average level of the RF signal, AS 
signals as shown in (a), (b), and (c) in Figure 22 will 
result, respectively, for lines (a), (b), (c) in Fijgure 22 so 
which tie light spot 24 follows. Therefore, by sampling 
and holding VAS1 , VAS2, and the like in synchroniza- 
tion with the address blocks on the inner periphery side 
and the address blocks on the outer periphery side and 
obtaining a difference therebetween (VAS1 - VAS2) as ss 
in Example 9, a signal corresponding to the off-tracking 
amount can be detected. Gate pulse signals GT1 and 
GT2 fa the sampling and holding are generated by the 



timing generation section 90 as shown in Example 9. 
However, as for the timing of gate pulse signal genera- 
tion, it is preferable to employ an AS signal derived from 
the VFO portion, the AM portion, or a specially provided 
pit portion because a more accurate detection will be 
enabled by sampling AS signals at portions in address 
blocks having the same pit pattern. 
[0129] Moreover, it is applicable to employ an 
offtrack signal (OFTR signal) detected by using the AS 
signal for correcting the offset in the tracking control 
system as in Example 9. 

[0130] Although the AS signal employed herein is 
obtained by leading the RF signal through the LPF, it is 
also applicable to employ the lower envelope level (i.a, 
the side having a smaller reflected light amount) of the 
RF signal (i.e., VRF3 and VRF4 in Figure 22). 

(Example 11) 

[01 31 ] Next, still another example of an optical disk 
according to the present invention will be described. 
[0132] The address blocks in the sector address 
regions in the optical disk of the present example has 
substantially the same schematic location shown in Fig- 
ure 10A. However, instead of incorporating a margin 
(AX1) between adjoining address blocks, the optical 
disk of the present example adopts a data pattern such 
that the end pattern of each address block is not in the 
form of pits and that the beginning pattern of the subse- 
quent address block is also not in the form of pits, as 
shown in Figure 23: In particular, the beginning pattern 
of each address block includes non-pit data (having a 
length of AX1) longer than the rotation accuracy (AX) in 
the cutting of the master disk. 

[0133] While distances between address block are 
wasted in the case of Figure 10B, where address blocks 
are disposed so as to be shifted with respect to one 
another along the circumference direction, the optical 
disk of the present example overcomes that problem. 
[0134] The advantages of the optical disk of the 
present example will be described in detail with refer- 
ence to Figures 24A, 24B, 25A, and 25B. In the data 
pattern of the address blocks shown in Figures 24A and 
24B, the end pattern of each address block is in the 
form of pits, and the beginning pattern of the subse- 
quent address block is also in the form of pits. Specifi- 
cally, Figure 24A shows a pit configuration designed to 
result in the case of such a data pattern. In Figure 24A, 
the end pits of the address block 113 and the beginning 
pits of the address block 114 are formed so as to have 
predetermined lengths along the respective center lines 
thereof. However, in practice, the end pits of the address 
block 113 and the beginning pits of the address block 
114 may be formed in a continuous manner shown in 
Figure 24B when address pits are formed while shifting 
the location of the laser light spot in the sector address 
region 5 along the radius direction in the cutting process 
of the master disk. This is because the laser light is radi- 
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ated onto the optical disk even while shifting the laser 
light spot for cutting from the address block 113 to the 
address block 114 along the radius direction. As a 
result, as shown in Figure 24B, pits having an unex- 
pected configuration may result, thereby making it diffi- 5 
cult to properly reproduce data. 
[0135] This problem can be solved by cutting the 
address pits on the inner periphery side and the 
address pits on the outer periphery side by using sepa- 
rate laser light beams. However, the use of such a 10 
method would complicate the structure of the cutting 
apparatus. 

[0136] Figures 25 A and 25B show the operation of 
reading pits in the case where the light spot 24 scans 
the land track 1 1 1 for reproducing the data therein. Fig- is 
ure 25A shows a sector address region in the case 
where the pit pattern in portions connecting address 
blocks is not particularly defined. In the sector address 
region of Figure 25A, adjoining address blocks 114 and 
117 overlap with each other by a length corresponding 20 
to the cutting accuracy AX along the circumference 
direction, and the beginning of the address block 114 is 
pit data. In such a state, where non-pit data of the end 
of the address block 117 overlaps with the pit data of the 
beginning of the address block 1 14 as shown in Figure 25 
25A, reproducing data in the address block 117 while 
moving the light spot 24 along the center line of the land 
track 111 would result in data error in the address block 
117. This is because the pit data in the beginning of the 
address block 114 causes a misjudgment that the end 30 
of the address block 117 has pit data. 
[01 37] On the other hand, Figure 25B shows a sec- 
tor address region of the optical disk of the present 
example. The optical disk includes non-pit data in the 
beginning and the end of each address block. In the 35 
case of Figure 25B, where the beginning of the address 
block 114 is not pit data, no data error occurs in the 
address block 117 even if the non-pit last data of the 
address block 1 17 overlaps with the non-pit data in the 
beginning of the address block 114 because the repro- 40 
duced signal is non-pit data. Although the number of 
non-pit data in the beginning of the address block 114 
cannot be correctly detected, the beginning of an 
address block is generally a VFO region, so that not all 
the data are required to be read. No problems will occur 45 
in reading address blocks if the address data portion is 
resynchronized in the AM region following the VFO 
region and the address number and CRC are properly 
recognized. 

[0133] Thus, by ensuring that the beginning pattern so 
and the end pattern of each sector address block are 
non-pit data as shown in Figure 25B, insufficient forma- 
tion of pits between wobbling address blocks during the 
cutting of the master disk and reading errors of address 
data during reproduction of sector addresses due to ss 
overlapping of address blocks can be prevented, while 
also eliminating wasteful gaps. 



(Example 12) 

[01 39] Next, still another example of an optical disk 
according to the present invention will be described. 
[0140] Figure 26 A shows the location of address 
blocks of the optical disk of the present example, which 
is similar to Example 2: 110 and 112 denote groove 
tracks; 111 denotes a land track; 113, 114, 115, 116, 
117, 118, 119, and 120 denote address blocks; and 24 
denotes a light spot. Figure 26B shows the location of 
data in the respective address blocks. The address 
block 117 in ID1 is composed of the following data: 
VFOl (300), AM (301). address number (302), ID 
number (303), and CRC1 (304). The address block 114 
in ID2 is composed of the following data: VF02 (305), 
AM (306), address number (307), ID number (308), and 
CRC2 (309). 

[0141] The optical disk of the present example dif- 
fers from the optical disk of Example 2 in that the length 
of VFOl of the address block 117 is prescribed to be 1 .5 
times to 3 times longer than the VFO of address blocks 
in ID2, ID3, and ID4 according to the present example. 
[0142] When a sector address region is irradiated 
by the light spot 24, data in ID1 and data in ID2 are 
reproduced in this order. The data region 6 is composed 
of a track groove, but the sector address region 5 is 
composed of a mirror face having address pits formed 
therein. Therefore, as shown in Figures 8A and 8B, the 
d.c. signal component (DC level) of the reproduced sig- 
nal (RF signal) varies between the data region 6 and the 
sector address region 5. As a result, the.level of the RF 
signal drastically shifts immediately after the light spot 
24 has moved from the data region 6 to the sector 
address region 5. In order to accurately read the data in, 
spite of such level shifts, it is necessary to improve the 
reproduction circuit However, even by improving the 
reproduction circuit, the influence of level shifts of the 
RF signal cannot be completely eliminated in the inter- 
face between the data region 6 and the sector address 
region 5. Therefore, it takes more time to lock the PLL in 
ID1 in order to match the phases of the data reading 
clock and the data (VFOl). In ID2 and after, it becomes 
faster to lock the PLL in the VFO because the influence 
of the level shifts of the RF signal decreases. 
[0143] In the case where the data lengths of alt the 
address blocks are made equal, the lengths of the 
VFOs in ID2 to ID4 must coincide with the length of VFO 
required in ID1, so that the VFOs in ID2 to ID4 become 
longer than necessary, resulting in waste of space. 
Therefore, according to the present example, only the ■ 
length of the VFO in ID1 is made longer than the VFOs , 
in ID2, ID3, and ID4, thereby making it possible to opti- 
mize the lengths of the VFOs required for the respective 
address blocks. As a result, it becomes posstole to elim- 
inate redundant data and to maintain readability of 
addresses. 

[0144] Since the difference between the length of 
VFOl (300) in ID1 and VF02 (305) in ID2 is small rela- 
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tive to the data length of one sector address region, 
there is substantially no influence on the average value 
of the tracking error signal in the sector address region 
described in Example 1 . 

5 

(Example 13) 

[0145] Next, still another example of an optical disk 
according to the present invention will be described with 
reference to Figure 27. Figure 27 shows an address 10 
region 405. An address block 411 provided in the 
address region 405 is recorded so as to be centered 
around a boundary line 409 between a groove track 403 
and a land track 402 on the outer periphery side, the 
address block 41 1 thus being on both the groove track is 
403 and the land track 402, and it takes a different value 
in each address region. Since the address block 411 is 
included in common in the address regions of the land 
track 402 and the groove track 403 adjoining each other, 
the data regions are to be identified by the same so 
address block 41 1 . A track identification mark 412 is for 
identifying the land track 403 from the groove track 402 
and identifying the land track 402 from the groove track 
403, both of which have the same address block 411, 
and is disposed in the center of either track (i.e.. 408 or 25 
410). Herein, the track identification mark 412 is pro- 
vided on the track center 408 of the groove track 403. 
[0146] As a result, the track identification mark 412 
is reproduced when reproducing data in the groove 
track 403, and the track identification mark 412 is not 1 30 
reproduced wher\ reproducing data in the land track , 
402. Although the tracks 402 and 403 have the same 
address block 411, it is possible to identify whether a 
currently reproduced track is a land track or a groove 
track depending on whether or not the track identif tea- 35 
Won mark 41 2 is subsequently reproduced. 
[0147] In Figure 27, the track identification mark 
412 is located after the address block 41 1 , so as to be 
more easily and accurately detected in accordance with 
a gate pulse signal generated based on the address 40 
block 411. In other words, it is ensured that the track 
identification mark 412 is reproduced after the address 
block 411 in the reproduced signal. 
[0148] Since the reproduced signal differs depend- 
ing on the track as described above, it is possible to 45 
identify the land track 402 from the groove track 403 
based on the reproduced signal alone. Therefore, irre- 
spective of the correspondence between groove config- 
urations and tracking polarities, recording or 
reproduction can be performed for a desired track by so 
only using the reproduced signal. 
[0149] Although the track identification mark 412 is 
recorded on the groove track 403 in the above example, 
it will be appreciated that the same effect can also be 
attained by recording the track identification mark 412 55 
on the land track 402. 

[0150] Figure 28 is a diagram showing the configu- 
ration of an optical disk recording/reproduction device 



according to another ©cample of the present invention. 
The optical disk recording/reproduction device shown in 
Figure 28 records or reproduces information on the opti- 
cal disk shown in Figure 27. In the following description, 
a CPU 601 will be described as a track designation 
means, and a track identif ication mark reproduction cir- 
cuit 604 will be described as a track identification mark 
reproducing means. 

[0151] In Figure 28, the circuitry shown by 601 arid 
605 to 612 perform the same operation as that 
described in Example 1. 

[0152] An ID reproduction circuit 602 is composed 
of an address reproduction circuit 603 for reproducing 
an address block 411 based on a signal digitalized by a 
digitization circuit 605 and the track identification mark 
reproduction circuit 604 for reproducing a track identifi- 
cation mark 412. 

[01 53] Figure 29 is a diagram showing the configu- 
ration of the track identification mark reproduction circuit 
604 for reproducing the track identification mark 412 
from an optical disk having address regions shown in 
Figure 27. Reference 1 numeral 701 denotes a flip-flop, 
and 702 denotes a delay element. Signal b is a track 
identification signal. Signal c is a reproduced signal 
which has been digitalized. Signal d is a gate pulse sig- 
nal based on a reproduced address. 
[01 54] Each logical address for identifying a data 
region is expressed by an address which is common to 
the land track 402 and the groove track 403 (reproduced 
by the address reproduction circuit 603) and. a 1-bit 
track identification mark for identifying the land track 
402 from the groove track 403. 

[01 55] Figure 29 shows the track identification mark 
reproduction circuit 604 in the case where the track 
identification mark 412 is composed of 1 bit. The track 
identification mark reproduction circuit 604 is composed 
of the flip-flop 701 and the delay element 702 so that the 
address detection signal d representing that the previ- 
ous address has been successfully reproduced is 
delayed by a predetermined amount of time by the delay 
element 702 and the reproduced signal c is taken into 
the flip-flop 701 during the gate period thereof. In 
accordance with this circuit, the track identification mark 
412 (composed of 1 bit) is reproduced after a predeter- 
mined amount of time from the reproduction of the 
address. Herein, the most significant bit of the logical 
address is obtained based on whether or not the track 
identification mark 41 2 is present. In the case where the 
reproduced track identification mark 412 is composed of 
a plurality of bits, a track identification signal can be 
generated by comparison with a predetermined mark 
representing the land track 402 or the groove track 403, 
the signal being utilized as the most significant bit of the 
address. 

[0156] The data reproduction circuit 612 compares 
the address reproduced by the ID reproduction circuit 
602 and the address supplied from the CPU 601 , and, if 
the addresses match, reproduces data after a predeter- 



18 

SDOCID: <EP Q9S2985A2 I _> 



35 



EP 0 992 985 A2 



36 



mined period of time from the reproduction of the 
address. 

[0157] Finally, if the reproduced address is deter- 
mined to be different from the address supplied from the 
CPU 601 . the target track is sought again. Herein, if only 
the most significant bit of these addresses are different, 
a half -trade jump is made, and the track selection signal, 
which selects the tracking polarity, is inverted. In the 
above-described example, the case where only the 
most significant of the addresses are different corre- 
sponds to a case in which the addresses common to the 
land track and the groove track match but either a land 
track or a groove track is wrongly selected. In order to 
correct this situation, the tracking selection signal is 
inverted, so that the tracking polarity is switched. 
[0158] When reproducing the data in a groove track 
of the optical disk shown in Figure 27 by the above 
apparatus, the laser light scans approximately the 
center 408 of that groove track, and the address block 
411 and the track identification mark 412 are repro- 
duced. On the other hand, when reproducing the data in 
a land track, the laser light scans approximately the 
center 410 of that land track, and only the address is 
reproduced. Thus, the reproduced signal in the address 
region differs depending on the reproduced track. As a 
result, it becomes possible to identify the land track 402 
and the groove track 403 based on the reproduced sig- 
nal only. Therefore^ irrespective of the correspondence 
between groove configurations and tracking polarities, 
recording or reproduction can be performed for a 
desired track by only using the reproduced signal. 
[0159] In accordance with the above-described 
optical disk recording/reproduction device, the tracking 
polarity can be automatically switched based on the 
reproduced signal in relation to the track identification 
mark. Therefore, it is possible to perform one, common 
type of tracking regardless of the characteristics of the 
disk and the optical disk recording/reproduction device. 
As a result, compatibility among optical disks in which 
information is recorded on both land tracks and groove 
tracks can be improved. 

(Example 14) 

[01 60] Figure 30 shows address regions 405 of still 
another example of an optical disk according to the 
present invention. The present example is character- 
ized in that track identification marks 1101a, 1101b, 
1101c, 1102a, 1102b, and 1102c are provided, as well 
as address blocks 41 1 a, 41 1 b, and 41 1 c, in the address 
regions 405 of the optical disk. 

[01 61 ] The address regions 405 shown in Figure 30 
are formed in accordance with the CAV or ZC AV (ZCLV) 
format, in which the address regions of adjoining tracks 
are aligned along the radius direction of the disk. The 
address blocks 411a and 411b for identifying subse- 
quent data regions are provided in the address regions 
405. The address block 411b is provided so as to be 



centered around a boundary line 409 between a groove 
track 403b and a land track 402b, the address block 
411 b being on both the groove track 403b and the land 
track 402b; cfifferent addresses are provided for differ- 

5 ent address regions. Since the address block 411b is 
located in the middle of the groove track 403b and the 
land track 403b, the same address block 41 lb is pro- 
vided for the data regions 406 of the groove track 403b 
and the land track 402b adjoining each other in this 

10 disk The two track identification marks 1101b and 
1102b are formed so as to be shifted toward the outer 
periphery and the inner periphery, respectively, from the 
center 408 of the groove track 403b by about 1/2 of the 
track width. Herein, it is assumed that the two track 

75 identification marks 1101b and 1102b, present in the 
same address region 405, have the same value. More- 
over, the two track identification marks are disposed in 
sequential positions along the track direction so that 
they will be sequentially reproduced. Similarly, two track 

20 identification marks 1101a, 1102a, 1101c, and 1102c 
are similarly provided for groove tracks 403a and 403c 
located on the inner periphery side and the outer 
periphery side of the groove track 403b. Herein, the two 
track identification marks present in a given address 

25 region 405 are assigned with a value different from that 
of the track identification marks in an adjoining address 
region 405. For example, the same mark 1 (indicated by 
oblique lines descending toward left in Figure 30) is 
employed for the track identification marks 1101a and 

so 1102a, 1101c, and "1102c on the groove tracks 403a 
and 403c, but mark 2 (indicated by oblique lines 
descending toward right in Figure 30), which is different 
from mark 1, is employed for the track identification 
marks 1101b and 1102b on the adjoining groove track 

35 403b. Herein, it is assumed that the track identification 
marks are each formed as data of 1 bit (i.e., 0 or 1 ), and 
that pits alternately representing 0 and 1 are provided 
for adjoining address regions along the radius direction. 
Specifically, a pit of 1 bit is provided, as the track identi- 

40 fication marks 1101b and 1102b, for the groove track 
403b; however, no pits are provided, as the track identi- 
fication marks 1101a and 1102c, for the groove tracks 
adjoining the groove track on the inner periphery side 
and the outer periphery side. In the optical disk 401 

45 shown in Figure 30, the track identification marks 1 101 
and 1102 are all located after the address blocks 411, 
so as to be more easily and accurately detected in 
accordance with a gate pulse signal generated based . 
on the address blocks 41 1 . In other words, it is ensured 

so that the track identification marks 1101 and 1102 are 
reproduced after the address blocks 41 1 in the repro- 
duced signal. 

[01 62] As a result, the two track identification marks 
having the same value (i.e.. 1101b and 1102b) in the 
55 address regions 405 are reproduced when reproducing 
data in the groove track 403b, and the track identifica- 
tion marks having different values (i.e., 1101b and 
1102c) in the address regions 405 are reproduced 
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when reproducing data in the land track 402b. Although 
the tracks 403b and 402b have the same address block 
411b, it is possible to identify whether a currently repro- 
duced track is a land track or a groove track depending 
on whether the subsequently reproduced track identifi- 5 
cation mark matches or not. 

[0163] Figure 30 describes a disk in which the first 
track identification marks 1 1 01 a, 1 1 01 b, and 1 1 01 c are 
disposed on the boundary line 409 between the groove 
track 403b and the land track 402b adjoining the outer io 
periphery ot the groove track 403b and the second track 
identification marks 1102a, 1102b, and 1102c are dis- 
posed on the boundary line 407 between the groove 
track 403b and the land track 402a adjoining the inner 
periphery of the groove track 403b. However, the same 75 
effect can be attained by a disk in which the first track 
identification marks are disposed on the boundary line 
407 between the groove track 403b and the land track 
402a adjoining the inner periphery of the groove track 
403b and the second track identification marks are dis- 20 
posed on the boundary line 409 between the groove 
track 403b and the land track 402b adjoining the outer 
periphery of the groove track 403b. 
[0164] A case was described in which two track 
identification marks provided in the address region on a 25 
groove track have the same value, but the same effect 
can be attained in the case where two track identifica- 
tion marks provided in the address region on a land 
track have the same value. 

[0165] Figure 31 is a diagram showing the configu- 30 
ration of an. optical disk recording/reproduction device 
according to another example of the present invention. 
The optical disk recording/reproduction device of the 
present example records or reproduces information on 
the optical disk shown in Figure 30. In the following 35 
description, a CPU 601 will be descrfoed as a track des- 
ignation means; a track identification mark reproduction 
circuit 1201 will be described as a track identification 
mark reproduction means; and a track identification cir- 
cuit 1202 will be described as a track identification 40 
means. 

[01 66] In Figure 31 , the circuitry shown by 601 and 
605 to 612 perform the same operation as that 
described in Example 1 . 

[0167] An ID reproduction circuit 602 is composed 45 
of an address reproduction circuit 603 for reproducing 
information in an address block 41 1 based on a signal 
digitalized by a digitalization circuit 605, the track identi- 
fication mark reproduction circuit 1201 for reproducing 
the track identification marks 1101 and 1102, and the so 
track identification circuit 1202 for identifying the land 
track 402 from the groove track 403. 
[0168] Figure 32 is a diagram showing the configu- 
ration of the track identification mark reproduction circuit 
1 201 for reproducing the track identification marks 1 1 01 55 
and 1102 from the optical disk 401 shown in Figure 30. 
Reference numeral 1701 denotes a flip-flop; 1302, 
1303, 1304. and 1305 each denote a delay element. 



[01 69] Figure 33 is a diagram showing the conf igu- 
ration of the track identification circuit 1202 for generat- 
ing track identification signal b from the two track 
identification marks 1101 and 1102 reproduced from 
the optical disk 401 shown in Figure 30. Reference 
numeral 1401 denotes a flip-flop for retaining the value 
of the first track identification mark 1 1 01 composed of 1 
bit; 1402 denotes a flip-flop for retaining the value of the 
second track identification mark 1102 composed of 1 
bit; 1403 denotes a comparator for comparing the two 
track identification marks; and 1404 denotes a flip-flop 
for retaining the value of a track identification signal. 
Gate pulse signals for taking in the two track identifica- 
tion marks 1101 and 1102 and a gate pulse signal for 
taking in the comparison result of the two track identifi- 
cation marks 1 1 01 and 1 1 02 are generated by delaying 
an address detection signal d at 1405, 1406, and 1407 
by predetermined time periods. 

[0170] Each logical address for identifying a data 
region is expressed by an address which is common to 
the land track 402 and the groove track 403 (reproduced 
by the address reproduction circuit 603) and a 1-bit 
track identification signal b for identifying the land track 
402 from the groove track 403 (e g., the most significant 
1 bit). 

[01 71 ] Figure 32 shows the track identif ication mark 
reproduction circuit 1201 in the case where the track 
identification marks 1 1 01 and 1 1 02 are each composed 
of 1 bit. The track identification mark reproduction circuit 
120^ is composed of the flip-flop 1301 and the delay 
elements 1302 and 1303 so that the address detection \ 
signal d is delayed by predetermined amounts of time 
by means of the delay elements 1702 and 1703 and the 
digrtatized reproduced signal c is taken into the flip-flop 
1701 during the periods of the gate pulse signal. In 
accordance with this circuit, the two track identification 
marks 1101 and 1102 composed of 1 bit are repro- 
duced after predetermined amounts of time from the 
reproduction of the address. 

[0172] The track identification circuit 1202 shown in 
Figure 33 is composed of the three flip-flops 1401, 
1402, and 1404, the comparator 1403, and delay ele- 
ments 1405, 1406, and 1407. The first track identifica- 
tion mark reproduced by the track identification mark 
reproduction circuit 1201 is taken into the flip-flop 1401 . 
The second track identification mark is taken into the 
flip-flop 1402. The two track identification marks are 
compared by the comparator 1403, in accordance with 
gate pulse signals obtained by delaying the address 
detection signal d by predetermined, time periods by 
means of the delay elements 1405, 1406, and 1407, 
respectively, the comparison result being retained in the 
fGp^flop 1404. Specifically; the gate pulse signals 
obtained by delaying the address detection signal d by 
predetermined time periods by means of the delay ele- 
ments 1405, 1406, and 1407, respectively, are applied 
to the dock terminals of the flip-flops 1401, 1402, and 
1404. The above circuitry generates a track identrfica- 
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tion signal which identifies a currently reproduced track 
to be a groove track when the two track identification 
marks match or a land track when the two track identifi- 
cation marks do not match. The track identification sig- 
nal defines the most significant bit of the address of 5 
each data region. 

[0173] When reproducing the information in the 
address regions of the optical disk shown in Figure 30 
by using the above apparatus, the laser light scans 
approximately the center 408 of the groove track 403b, 10 
so that the address block 41 1b and the track identifica- 
tion marks 1101b and 1102b having the same value is 
reproduced. On the other hand, the laser light scans 
approximately the center 410 of the land track 402b, so 
that the address block 41 1b and the track identification is 
marks 1101b and 1102c having different values are 
reproduced. Thus, the reproduced signal for the repro- 
duced track identification mark differs depending on the 
track As a result, it becomes possible to identify the cur- 
rently reproduced track to be either the land track 402 or 20 
the groove track 403 based on the reproduced signal 
only. Therefore, irrespective of the correspondence 
. between groove configurations (i.e., groove track or land 
track) and tracking, recording or reproduction can be 
performed for a desired track by only using the repro- 25 
duced signal. 

[0174] In accordance with the above-described 
optical disk recording/reproduction device, the tracking 
polarity can be automatically switched based on the 
reproduced signal in relation to the two track identifica- 30 
tion marks. Therefore, it is possible to perform one, 
common type of tracking regardless of the characteris- 
tics of the disk and the optical disk recording/reproduc- 
tion device. As a result, compatibility among optical 
disks in which information is recorded on both land 35 
tracks and groove tracks can be improved. 

(Example 15) 

[0175] Another example of an optical disk accord- 40 
ing to the present invention will be described. 
[01 7€] Figure 34 shows address regions 405 and a 
control information region 1502 of the optical disk 
according to the present example. In Figure 34, 402 
denotes a land track; 403f denotes a groove track; 405 45 
denotes address regions; 411 denotes an address 
block and 1 501 denotes a track identification mark. 
[0177] The address block 411 provided in the 
address regions 405 is recorded so as to be centered 
around a boundary line 409 between a groove track 403 so 
and a land track 402, the address block 41 1 being on 
both the groove track 403 and the land track 402, and it 
a different address is provided in every address region. 
The data regions of the adjoining land track 402 and 
groove track 403 are to be identified by the same ss 
address block 41 1 . The track identification mark 1 501 is 
provided in a specific position of the predetermined con- 
trol information region 1502 of either the land track 402 



or the groove track 403, so as to be on a track center 
408 or 410. The track identification mark 1501 is for 
identifying whether the track on which the track identifi- 
cation mark 1 501 is provided is the land track 402 or the 
groove track 403, and differs depending on whether it is 
provided on a land track or a groove track. Herein, the 
track identification mark 1501 is composed of 1 bit. 
[01 78] As a result, if a track identification mark rep- 
resenting a groove track is reproduced in a currently 
reproduced track, it is known that the polarity of the cur- 
rently performed tracking is intended for reproducing 
data in a groove track. If a track identification mark rep- 
resenting a land track is reproduced, it is known that the 
polarity of the currently performed tracking is intended 
for reproducing data in a land track. Thus, by reproduc- 
ing the track identification mark 1 501 from the repro- 
duced signal only and detecting its pattern, the 
correspondence between the groove configuration of 
the currently reproduced track and a tracking polarity 
can be obtained. 

[0179] In the optical disk 401 shown in Figure 34, 
the track identification mark 1501 is located in the data 
region 406 after the address block 411, so as to be 
more easily and accurately detected in accordance with 
a gate pulse signal generated based on the address 
blocks 41 1 . In other words, it is ensured that the track 
identification mark 1501 is reproduced after the address 
blocks 411 in the reproduced signal. It will be appreci- 
ated that, although the track identification mark 1501 is 
recorded in a data region on the groove track 403 in Fig- 
ure 34, the same effect can be expected by recording 
the track identification mark 1501 in a data region on the 
land track 402. 

(Example 16) 

[0180] Figure 35 is a diagram showing the configu- 
ration of an optical disk recording/reproduction device 
according to still another example of the present inven- 
tion. The optical disk recording/reproduction device 
shown in Figure 35 records or reproduces information 
on the optical disk shown in Figure 34. In the following 
description, a CPU 601 will be described as a track des- 
ignation means; a track polarity determination circuit 

1601 will be described as a track polarity determination 
means; and a track selection signal correction circuit 

1602 will be described as a track selection signal cor- 
rection means. 

[0181] In Figure 35, dements 601 and 605 to 612 
perform the same operation as that described in Exam- 
ple!. 

[0182] When reproducing data in a track in which a 
control information region 1502 is provided, the track 
polarity determination circuit 1601 identifies the cur- 
rently reproduced track to be either a land track or a 
groove track by extracting a track identification mark 
1501 from the reproduced signal from a data reproduc- 
tion circuit 612. The track polarity determination circuit 
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1601 determines whether or not selection of a track is 
correctly performed by obtaining the correspondence 
between the designated track selection signal and the 
groove configuration (i.e., land or groove) of the track, 
and generates a tracking determination signal. The 
track selection signal correction circuit 1602 corrects 
the track selection signal from the CPU 601 depending 
on whether the tracking selection, as derived from the 
track polarity determination circuit 1601, is correct or 
not 

[0183] Figure 36 is a diagram showing an exem- 
plary configuration of the track polarity determination 
circuit 1601 for determining whether or not tracking 
selection is correctly performed based on a track identi- 
fication mark 1501 (reproduced signal h) in the control 
information region 1 502 of the optical disk shown in Fig- 
ure 34 and a track selection signal i from the CPU 601. 
Reference numeral 1701 denotes an exclusive OR gate; 
1702 denotes a flip-flop; and 1703 denotes a delay ele- 
ment. 

[0184] Figure 37 is a diagram showing an exem- 
plary configuration of the track selection signal correc- 
tion circuit 1602 for correcting the track selection signal 
i from the CPU 201 based on the track selection deter- 
mination signal g, which is a result derived from the 
track polarity determination circuit 1601 indicating 
whether the tracking selection is correct or not Refer- 
ence numeral 1801 denotes an exclusive OR gate. 
[0185] An operation which is performed when an 
optical disk is mounted in the optical disk record- 
ing/reproduction device having the above-described 
configuration will be described below. 
[01 86] When an optical disk is mounted, the record- 
ing/reproduction device reproduces a control informa- 
tion region 1502 of a particular track on which the track 
identification mark 1501 is provided. At this time, the 
CPU 601 outputs a track polarity identification signal k 
to the track polarity determination circuit 1601. When 
the logical address of a track including a control infor- 
mation region 1502 in which the track identification 
mark 1501 is provided is supplied to the CPU 601, the 
CPU 601 issues a command for a linear motor control 
circuit 607 to seek for a target track, and drives a linear 
motor 609 so as to move an optical head 61 0 to the 
vicinity of the target track. Next, the CPU 601 outputs a 
track jump command and the track selection signal i, 
which ts in accordance with whether the track is a land 
track or a groove track, to a focus/tracking control circuit 
608 so as to arrive at the target track When the track 
selection -instruction is supplied, the focus/tracking con- 
trol circuit 608 conducts a half-track jump by switching 
the tracking control polarity, whereby focusing and 
tracking for the target track are attained. 
[0187] It is assumed that the logical address for 
identifying a data region is represented by an address 
common to the land track 402 and the groove track 403 
(reproduced by an address reproduction circuit 603) 
and a track selection signal composed of 1 bit for identi- 
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tying a groove track from a land track (e.g., the most sig- 
nificant 1 bit). 

[0188] The data reproduction circuit 612 compares 
the address reproduced by the ID reproduction circuit 
s 602 and the address supplied from the CPU 601 and, if 
the addresses match, reproduces data after a predeter- 
mined period of time from the reproduction of the 
address. When a disk has been mounted, the control 
information region 1 502 of a track which is provided with 
10 the track identification mark 1501 is reproduced. 

[0189] Figure 36 shows the track polarity determi- 
nation circuit 1601 in the case where the track identifica- 
tion mark 1501 is composed of 1 bit For example, when 
the track identification mark 1501 (reproduced signal h) 
is indicates "I", the track identification mark 1501 is 
recorded on the groove track 402, and when the track 
identification mark 1501 indicates "0", the track identifi- 
cation mark 1501 is recorded on the land track 402. 
When the CPU 601 selects the groove track 403, "1 " is 
so output as the track selection signal i, and "O" is output 
when the land track 402 is desired to be selected. The 
exclusive OR gate 1701 shown in Figure 36 detects a 
track selection error when the trafck selection signal i is 
drfferent-from the reproduce* track identification mark 
25 1501 (reproduced signal h). In other words, the track 
selection is wrong when it is determined based on the 
track identification mark 1501 that a land track is actu- 
x ally being tracked (i.e.. when the track identification 
mark is "O") although a groove track is being selected 
30 (i.e., the trade identification mark is "T") by the trade 
selection signal i. By taking an exclusive OR of the two 
signals, such-an error is detected. The track polarity 
determination signal k from the CPU 601 and : the 
address detection signal d from the address reproduc- 
es tion circuit 603 are used as gate pulse signals for taking 
into the flip-flop 1702 a determination result as to 
whether or not the track selection is correct. The delay 
element 1703 delays the address detection signal d by 
a predetermined amount of time in order to generate the 
40 gate pulse signal used for taking in the signal indicating 
whether or not the track selection is correct. 
[0190] The track selection signal correction circuit 
1602 in Figure 37 performs a correction based on the 
track polarity determination signal g in the case where 
45 the wrong tracking is being performed as known by the 
track seledion signal i. When the wrong track is being 
selected, "1 " appears in the track polarity determination 
signal; in such cases, the track selection signal i is 
inverted and supplied to the focus/tracking control cir- 
so cuit 608. This inversion operation is performed by the 
exdusive OR gate 1801 in Figure 37. Since the data in 
a track in which the track identification mark 1 501 is pro- 
vided is reproduced when a disk is mounted or when the 
drive is activated, and since the matching/mismatching 
55 of the track selection signal from the CPU 601 and the 
tracking polarity is stored in the flip-flop 1702 in the track 
polarity determination circuit 1601, a correction based 
on the track polarity determination signal g is performed 
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for the tracking selection in the subsequent reproduc- 
tion/recording of data. As a result, correct tracking is 
always performed. 

[0191] Therefore, in an optical disk in which at least 
one track identification mark 1501 is provided in the 5 
control information regions 1502 as shown in Figure 34, 
the correspondence between the respective polarities 
of groove tracks and land tracks and the track selection 
signal output from the CPU 601 is previously obtained, 
so that recording or reproduction can be performed for a 10 
desired track irrespective of the correspondence 
between groove configurations and tracking polarities. 
Moreover, since correction of tracking polarities is pos- 
sible by providing a track identification mark 1501 in 
only one track, a larger recording capacitance can be 15 
obtained than in the case where a track identification 
mark is provided in every address region. 
[0192] In accordance with the above-described 
optical disk recording/reproduction device, the tracking 
polarity can be automatically switched based on the 20 
reproduced signal in relation to the track identification 
marks. Therefore, it is possible to perform one, common 
type of tracking regardless of the characteristics of the 
disk and the optical disk recording/reproduction device. 
As a result, compatibility among optical disks in which 25 
information is recorded on both land tracks and groove 
tracks can be improved. 

[0193] It will be appreciated that all of the above 
Examples can also be applied to phase change type 
optical disks or magneto-optical disks. 30 
[0194] Although optical disks having two or four 
address blocks in each sector address region were 
described in the above-described examples, the 
number of address blocks in each sector address region 
can be increased to three, or five or more to improve the 35 
address reading accuracy and determination accuracy 
of land/groove. 

INDUSTRIAL APPLICABILITY 

40 

[0195] Thus, in accordance with the present inven- 
tion, a plurality of address blocks are provided within 
one sector address region of an optical disk which 
allows recording/reproduction on both land tracks and 
groove tracks, the address blocks being disposed so as 45 
to alternately wobble with respect to the center of each 
track along the radius direction, i.e., toward the inner 
periphery side or the outer periphery side. As a result, 
sector addresses can be securely read even when the 
light spot is off-tracked, and the disturbance in the track- so 
ing control due to level shifts of the tracking error signal 
in the sector address regions can be reduced. Thus, an 
optical disk which is unlikely to cause reading errors of 
address signals can be provided. 

[0196] Moreover, in accordance with an optical disk 55 
recording/reproduction device employing the above 
optical disk, when information in wobbling address 
blocks is reproduced, the read-out address numbers are 



corrected in accordance with the overlapping sequential 
number (ID number), depending on whether the track is 
a land track or a groove track. As a result, a different 
address number can be read for each address block in 
one sector address, whereby an accurate address value 
can be obtained. 

[01 97] Moreover; in accordance with an optical disk 
recording/reproduction device employing the above 
optical disk, when data in wobbling address blocks is 
reproduced, it is determined whether or not the address 
numbers for the respective overlapping sequential num- 
bers of the address blocks on the inner periphery side 
match the address numbers for the respective overlap- 
ping sequential numbers of the address blocks on the 
outer periphery side. As a result, it becomes possible to 
identify the current track to be either a land track or a 
groove track. 

[0198] Furthermore, by detecting a difference 
between a tracking error signal or a reflected light 
amount signal in the address blocks on the inner periph- 
ery side and a tracking error signal or a reflected light 
amount signal in the address blocks oh the outer periph- 
ery side, the true off -tracking amount between the light 
spot and the track can be detected. By correcting for a 
tracking error signal by using this off-tracking amount, a 
tracking control system is realized such that the light 
spot can be always positioned in a track center. 
[01 99] Furthermore, since a tracking signal offset is 
symmetrically generated while the laser light spot 
passes through addresses, the tracking during the 
address reproduction becomes stable. 

Claims 

1 . An optical disk ( 1 ) of a land/groove recording/repro- 
duction type comprising a plurality of sectors (4) 
having a sector address region (5) and a data 
region (6), characterised in that 

the sector address region (5) includes a plural- 
ity of address blocks (16-19), at least two (16, 
17; 18, 19) of the plurality of address blocks 
that adjoin each other along a circumference 
direction being disposed so as to be shifted 
toward opposite sides with respect to a track 
centre, 

each of the plurality of address blocks (16-19) 
includes within the sector address region (6) a 
portion indicating an address number (13) for 
identifying the plurality of sectors (4) from one 
another and a portion indicating an ID number 
(14) for identifying the plurality of address 
blocks (16-19) from one another, and 
a reproduction clock synchronization signal 
portion (VFO) is located at an end of one of the 
two of the plurality of address blocks that adjoin 
each other along the circumference direction 
and are disposed so as to be shifted toward 
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opposite sides with respect to the track centre, 
non-pit data is located at a beginning portion of 
the reproduction clock synchronization signal 
portion (VFO). 

5 

2. An optical disk according to claim 1 , wherein the 
plurality of sectors include at least two sectors that 
adjoin each other along a radial direction, and the 
sector address regions in the at least two sectors 
that adjoin each other along the radial direction 10 
have at least one address block in common. 
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FIG. 25 A 
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